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Who laid the corner stone thereof, when the morning stars sang together, 
and all the sons of God shouted for joy? Or who shut up the sea with doors, 
when it brake forth as if it had issued out of the womb; when I made the cloud 
the garment thereof, and thick darkness a swaddling band for it, and prescribed 
for it my decree, and set bars and doors, and said ‘‘ Hitherto shalt thou come, 
but no further: and here shall thy proud waves be stayed ?”’ 


Job xxxviii 6—11. 


The World’s great age begins anew, 
The golden years return, 

The Earth doth like a snake renew 
Her winter weeds outworn ; 

Heaven smiles, and faiths and empires gleam 
Like wrecks of a dissolving dream. 


SHELLEY: Hellas. 


PREFACE. 


THE present essay claims to be a complete solution of the 
Number of Plato. 

If the results at which I have arrived are correct, the 
Number is not merely in itself a simple and elegant mathe- 
matical problem, but forms an organic and essential part of the 
argument of the Republic, and furnishes us with the night 
point of view from which to study the cosmology of the 
Timaeus. It is also full of interest for students of theology, 
as well as of ancient astronomy, embryology, and music. 

The Muses in the Nuptial Number connect the creation 
of the human child with that of the divine, and measure the 
lifetime of the World; and the splendid harmonies of sound 
and style are worthy of the Muses and their theme. 

I desire to thank Mr Neil of Pembroke College for reading 
through my proof-sheets and making various criticisms and 


suggestions. 


EMMANUEL COLLEGE, 
October 30, 1891. ony 
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THE NUPTIAL NUMBER. 


“ Proposittum meum est eum Platonis wn octavo de Rep. locum 
exponere, gut cum omnium, quae sub humanam cognitionem cadere 
possunt, obscurissumus sit: hactenus a nemine (quod pace omnium 
dicam) non modo non recte declaratus sed nequidem perceptus est: 
wmo tritum inde proverbium apud Antiquos ortum fuit, quod nempe 
numeris Platonicis nihil obscurius.” 


INTRODUCTION. 


THE words above quoted were written by Barocius in the 
preface to his attempted solution of the Nuptial Number in 
the year 1566. I choose them to introduce my own solution, 
because they are almost as true in 1891 as when Barocius 
wrote them. “Almost,” I say, not “altogether,” for the nature 
of the problem has been grasped (perceptus) by Hultsch, and 
to some extent by Tannery and Dupuis’, though it has by 
no means been solved, as I think they will themselves allow. 
Human nature is prone to regard the Unsolved as the In- 
soluble: and so it comes to pass that while there are some who 
think the secret is lost for ever, others remind us that “the 
Muses are speaking in jest,” and that “when Plato is in the 
mind for a mathematical joke, he is not to be taken too strictly 
au pied de la lettre.” Perhaps: but to Plato mathematics were 


1 TI wish I could say the same of 
Dr Gow, who has written on this sub- 
ject in the Journal of Philology (xm 
pp. 91—102): but he has altogether 
failed to appreciate the conditions of 
the problem. The one phrase which 
he has very nearly explained is éxlrpt- 


ros ruOuiy; and I owe him no small 
gratitude for the “base four-three.”’ 
Mr Monro’s article in the same Journal 
(v1 pp. 275—289) is cautious, and 
puts the points well, but makes no 
advance on previous discussions of 
the subject. 


2 9» 
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no joke, but the corner-stone of his Academy: and dpovaos is 
the man who thinks the Muses joked with difficulty. 

If by obscurity is meant want of clearness, whether in- 
tentional or otherwise, then the reputation of the Nuptial 
Number for obscurity is undeserved: it is extremely difficult in 
its language, but not obscure. Cicero’s unfortunate numero 
Platonis obscurius, by passing into a proverb, has had the most 
injurious effect upon the criticism of the Number. Writers 
have for the most part vied with one another in maintaining 
the credit of the proverb: it is hardly overstating the case to 
say that it is more difficult to master the theories of others, than 
to discover the truth for oneself.. But Cicero is no more an 
oracle than Plato is oracular: and we have learnt many things 
about Plato that Cicero never dreamed of in his philosophy. 
Some of the later Greek writers understood the Number, in 
part, at all events, as I shall shew; and Aristotle treats it quite 
as an ordinary piece of mathematics’, Had Aristotle thought 
the Number obscure, does any one think he would have omitted 
to say so? It is not his way to let “dear Plato” off so easily. 
The fact that Aristotle found no difficulty should have warned 
all critics to look for the difficulties in the Greek, and not in 
the mathematics, but instead of this they have played games 


1 «Nicht bloss dem Aristoteles sind 
diese Worte noch vollkommen klar, 
sondern auch Nikomachos, Plutarchos, 
Iamblichos, Proklos, und Aristeides 
Quintilianus sind noch nicht im min- 
desten zweifelhaft tiber ihre Bedeut- 
ung” Susemihl, Aristoteles’ Politik u 
p. 370. Compare Schneider m1 p. ii. 
I have little doubt that the passage 
was perfectly intelligible to Aristotle 
and Aristides at least, and possibly 
to Iamblichus; but I do not think 
Nicomachus or Plutarch understood it 
fully, and Proclus, I fear, did not : see 
note on p. 11. Theo Smyrnaeus, in 
his Expositio rerum mathematicarum 
ad legendum Platonem utilium, dis- 
creetly embraces the Number from 
afar. Melancthon groaned over an ob- 


scurity ‘‘ greater than that of the Sibyl’s 
leaves’’: while Ficinus declared that 
nothing short of ‘‘Apollinis vatici- 
nium ” could make the Number out; 
and Schleiermacher (as Dupuis in- 
forms us) interrupted his translation 
of Plato for no less than twelve years 
in the vain hope of finding the right 
solution, The ‘smart and facetious 
Thracian maid ” who scoffed at Thales 
when he fell into the well ws 7a pév ev 
ovpavy mpoOupotro eldévat, TA 8 Ep- 
wpocQev avrod kal mapa wédas 
AavOavor auvrév (Theaet. 174 a) 
might well have said the same of many 
@ writer on the Nuptial Number, els 
gpéard Te kal wacay amoplay éumlrrovra. 


(ibid. 174 0). 


_ —<«° 
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with numbers, prostrating themselves before their Sphinx with 
indiscriminate offerings of multiplication, addition, squaring, 
cubing, extracting the square and cube roots, till she has turned 
away her head in very shame, being in truth no Sphinx, but a 
self-respecting Muse. Where doubt is possible, I will elucidate 
the meaning of each word from Plato’s use of the word else- 
where, except in the case of two words, for which I will cite 
parallels in Greek writers on mathematics. And when the 
arithmetic is stripped of its Greek dress, it will be seen that 
there is nothing in it to alarm “a gentleman and a free- 
man,” who “may be expected to know as much arithmetic as 
an Egyptian child.” | 

When reference is made to the following writers, it is, 
unless otherwise stated, to those of their works whose titles are 
here printed after their names. 

Schneider (Platonis Opera Graece, 111 pp. ii—lxxxii): Monro 
(Journal of Philology vill pp. 275—289): Gow (Journal of 
Philology x11 p. 91 ff.): Hultsch (Zeitschrift fiir Mathematik und 
Physik xxvu, Historisch-literarische Abtheilung, pp. 41—60). 

I have read besides: Donaldson in the Proceedings of the 
Philological Society Vol. 1 p. 81 ff.: Martin in the Revue Arché- 
ologique XIIl p. 257 f£: Dupuis (Le Nombre Géomédtrique de 
Platon, Interprétation Nouvelle, Paris 1881 and Seconde Inter- 
prétation, Paris 1882): Tannery in the Revue Philosophique 
I p. 170 ff, x1 p. 210 ff, xv pp. 567 ff: Gow in the Academy 
no. 522: Demme in the Zeitschrift fur Math. und Phys. XxXxui, 
Historisch-literarische Abth. pp. 81—99 and 121—132: Hultsch 
de numero Platonis a Proclo enarrato disputatio in Schoell’s 
Procli commentariorum in remp. Platonis partes ineditae’ (1886) 


1 Not the least interesting point in tons; allein immerhin ist es ein Ge- 


connexion with the criticism of the 
Number is the publication for the first 
time in 1886 of Proclus’ commentary 
upon the passage. It is disappointing 
to find that Proclus does not explain 
the meaning of the words, but wanders 
off into astrological and other vagaries: 
‘‘ freilich findet sich” says Hultsch “ bei 
Proklos keine direkte Erlauterung der 
dunkeln und vieldeutigen Worte Pla- 


winn zu betrachten, dass die meisten 
der von Platon gebrauchten schwieri- 
gen Ausdriicke von dem Neuplatoniker 
wiederholt und in den Bereich seiner 
eigenen Spekulation aufgenommen wor- 
den sind.” It is clear that Proclus 
either would not or could not explain 
the passage: when he commits him- 
self to a definite view, he is for the 
most part demonstrably wrong. 


2 papev 
MSS. 
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pp. 140—148: Jowett in The Republic of Plato translated, 1888, 
p. cxxx ff,’ 

I have refrained (except where absolutely necessary) from 
discussing the views of these writers, because it does not seem 
necessary to refute them in order to prove my own view, most 


of their solutions being confessedly more or less tentative. It . 


will be my duty to discuss them when they claim to be right. 


To the scholarly insight of Schneider as well as to his careful 
collection of passages from the later Greek authors, I owe most. | 


Monro’s article first introduced me to the subject. From Gow 
I obtained the key to the meaning of one difficult phrase. 
There are valuable suggestions in several of the articles which 
I have read, and especially in that by Hultsch, my relation to 
whom will be more fully explained as we proceed. 


THE TEXT, AND PLAN OF THE DISCUSSION. 


For the sake of convenience I quote the passage (Rep. VIII 
545 c—547 A) in full. I also divide the words with which we 
are more immediately concerned into five sections, A, B, C, D, 
E, to facilitate reference. 


, Ra 
Dépe toivev, jv S& éyd, wetpwpcOa Aéyerv, Tiva TpoTroy 
Tuokpatia yévorr’ av é& apiotoxpatias. 1) TOdE péVv aTrAOdD, 
¢ La 4 Ul 3 b] (e) aA Ww ‘ 9 U 
OTe Taca ToALTEla peTaBadrEeL €£ avTovd Tov EyovToOS Tas apyas, 
Otay év avT@ TOVT@ aTdaLs eyyévnTaLt’ OpovoodvTos Sé, Kav 
/ 3 3 LANA A wv \ c/ A 
qavu Odbyov 7, advvatov KwnOnvat; “Kotte yap ovtw. Ids 
bs / 3 3 / € / c a / \ Ca 
ovy on, elmov, ®@ ['Navxwy, 4 ToAdALs nuiy KwwnOnoeTat, Kal TH 
/ ? 

oTactacovew ot érixovpot Kal of dpyovtTes Tpds aNANAOUG TE 
\ \ e , A A of vA . 9 , a 
kal mpos éavtovs ; 7 Bovret, wotrep “Opnpos, evywpcBa Tais 
Movoais eivetvy nuiv, Strws. 67 wpetTov ataclis Eumrece, Kal 
Odpuev® avras TpaylKes, WS Mpos Taidas nuas taifoveas Kal 
épexxnrovaas, ws bn omrovdn Aeyovcas Uipndodoyoupevas Né- 


/. 


yew; Iles; *OS€ tas: yarerov pev KivnOnvat TodwW obTw © 


A #Q? 
Evotdcav: adn érel yevondvo tavtt pO0opa éotiv, ovd 7 
/ / \ a A , 9 \ / 
TotavTn EvoTtacis Tov aTravTa pevel Ypovov, adda AvOnoeTAL* 
Avaws dé Ade. OU povoy guTois éyyelols, GAAd Kal év érvyeioss 


1 Some account of the enormous in Schneider and in Dupuis (Interpré- 
literature of the Number will be found tation Nouvelle). . 


=. 
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Ssows hopa xal adopia vpuyis te cal cwpdtov yiryvovrat, bray 
TWepitpotral éxdarous KUKNwY Tepipopas EvvarrTwat, BpaxuBiows 
pev Bpaxvropous, évavtiow 5é évavtias: yévous 5é vperépov 
evyovias te Kal adopias, Kaitrep Gytes cool, os nryeuovas 
monews erratdevaacGe, ovdev padAXOV Aoyiou@ peT aicOnaews 
TevEovTal, AANA TrapEelaty avTOUS Kal yevYNooVGL TrALdaS TOTE OV 
Séov. | gore Sé Delp ev yevvnta repiod0s, jv aptOpos mreptdap- A 
Baver rére10s, | avOpwrreiw 58 dv & mTpeT@ avEnoas Suvaueval B 
Te Kal Suvactevdpevat, Tpets amrootaces, Téttapas Sé Spous 
NaBovoat opotovyTwy Te Kal avopotovyTwY Kai avéovtay kal 
pOwwovtay, TavTa Tpoonyopa Kai pynTa mpos adAnNAa arrédnvay | 
Gv éritpitos muOuny mweprads svbuyels S00 appovias Twapéyerat C 
tps av&nbeis, | rv pev tony icaxis, ExaTov Tooavtaxis, | tHv dé D, E 
icounkn pev TH, Tpounkn O€, éxaTtov pev aptOpar amo Svaméetpwv 
pnTav mepraoos, Seopévwv évds Exdotwv, dppytwv dé Svoiv’”, > dveiv uss. 
éxatov 5¢ xvBov tprasos. | Eturas Sé obtos, aptOuos yewperps- 
KOS, TOLOVTOV KUPLOS, dueLVovMY TE Kal yELpovwY yevécewD, As 
OTav ayvonaavtes vmiv of duAaKes cuvoikitwow vuudas vup- 
gious mapa Katpov, ovK evdvels ovd evtuyeis maides Ecovrat. 
Ov Kataotncovras pev tovs aplotous of mpoTepot, ouaws Se 
ovTes avak.o., ets Tas TOV TaTépwv av Suvdmers EXOoVTES, HLov 
mpe@tov apkovrat amedeiy puvdNaxes SvTes, Tap édXaTTOY Tod 
SéovTos nynoapevor TA wovaotnyns Sevtepov S5é Ta yuuvacTiKys’ 
b0ev dpwovoorepor yevnoovrar nuiv ot véot. ex dé TovTwy ap- 
XovTes ov Tavu duAraxkikol KatactyoovtTat mpos TO Soxuudley 
Ta ‘Howddov te kai ta Trap’ viv yévn, ypvocobdv Te Kal apyupody 
Kal XadKovy Kai atdnpodv, ouod 5é puryévros ciOnpod apyupe Kal 
XaXKov Ypve@ avomowoTns éyyernoeTat Kal Gvwuaria avdppoc- 
TOS, & yevoueva, ob av éyyévntat, ael Tixter ToAEuoV Kal éxOpay. 
TAUTNS TOL yeveas KPH phavat elvat oTaaLW SOU av yiyynTas Gael. 

The plan of my discussion is as follows: | 

Part 1. The Solution of the Nuptial Number. 

Chapter I. Preliminary remarks on the Pythagorean tri- 
angle’. 

Chapter IIT. The words from avOpwrelp Sé to éxarov dé 
KUBwv Tpidoos. | 


1 It will be noticed that I postpone  @etov -yevynrév to Part 2. The reason 
the discussion of the zreplodos of the _ will appear later. 


The numbers will be discovered by explaining :—(1) sections 
C, D, E, from wy érrirpitos to tprados, the sections being taken 
in the reverse order, viz.: E, D, C: (2) section B, from av6pa- 
meio dé to amédnvar. 

Part 2, The Significance of the Nuptial Number. 

Chapter I. The translation. 

Chapter II. The significance of the Numbers both of the 
“ Divine and Human Creatures.” 


| 
| 
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PART 1. 
THE SOLUTION OF THE NUPTIAL NUMBER. 


CHAPTER I. 
THE PYTHAGOREAN TRIANGLE. 


IT is no part of my purpose to give an account of the 
Pythagorean triangle’—the right-angled Fie. i. 
triangle, whose sides are 3 and 4, whose 
hypotenuse is consequently* 5, and whose 

| area is 5 a 6 (see Fig. i)*. But it is 
necessary to mention the evidence which 
there is for believing that Plato made 8 4 A 
use of this triangle in his Nuptial Number. 

I will afterwards shew how Aristotle himself implies beyond 
dispute that the Pythagorean triangle was the basis of the 
number in the section which I have called B. Besides 
Aristotle we have the testimony of at least three authors (cited 
by Schneider‘), viz. Plutarch (de Is. et Os. p. 373 F), where he 
says TOY Tplydvev TO KadAMoTOY—@ Kal IlAdt@v év TH 
wonuTeta Soxet mpocKkexpHnobat, TO yapnAtov Staypap- 
pea cuvTatta@v. eye S€é éxeivo TO Tpiywvoyv TpLdv THY TTpds 
6p0ds, Kal tettdpwyv thy Baow Kal wéevte thv virorelvovcay 








1 See Gow History of Greek Mathe- % ABC, the right-angled triangle in 
matics, p. 155. which AC=8, and AB=4, is half the 
2 By Euclid 1 47—a proposition o. apa eX S 
which is said to have been discovered ~*~ gre SED Orac ss 2 =e 
by Pythagoras, and which was cer- 4p. xxxii. Compare also Iambli- 


tainly familiar to Plato: see Tim.548. ehus, Vit. Pythag. § 181. 
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loov tails mepteyovoats Svvapuéevnv: Proclus (in Euclid. p. 428, 
Teubner edition) in these words: rd év wodtTeta Tpiywvor, | 
ov THv 6pOnv meptexovow 6 Te Tela (sc. apLOuos) Kal 6 Técoapa: | 
and Aristides Quintilianus, who (De Musica, ed. Meibom, p. 152) 
remarks: ai 5é thv opOnv mepréyovaat Snrovo Tov éitpiTov. | 
tovtov 67 kal Ilkarov dnolv éwitpitoyv wvOpéva TEep- | 
— qrads avtuyévta. We are therefore prepared to meet with the | 
Pythagorean triangle—in whole and in part—its area and its 
sides—throughout the Nuptial Number. 





CHAPTER II. 


THE WORDS FROM avOpwrreiw 5é TO éxatov Sé KUBwv tpiddos. 














‘| ACCORDING to my plan, I will discover the numbers by ex- 
{plaining (1) E, D, C, and (2) B. We begin with E, viz. the 
words thy dé tcopnkn pev TH, mpoynKn Sé, Exatov pev apiOuav 
amo Stauétpwv pntov mepymados, Seopévwv évds Exdotwv, ap- 
Mpntav Oé dvoiv, éxatov dé KuBwv tpiados. 
: I will work backwards, beginning with the clause éxarov &é 
uBwv tpiddos. 

These words mean “of, on the other hand, one hundred 


Next comes the clause: éxardv pév dpiOuov aro Stapérpov 
M pnTov teumacos, Seopévwn évos Exaotwv, appntarv dé Svoiv. 

“ Hoc loco,” says Schneider’, “ maxima gratia debetur Ba- 
(frocio, qui primus verborum obscurissimorum sensum perspexit 
; et aperuit...... Quamquam ne ipse quidem portum cepit, quum 
[ Ain altis partibus offendisset, hunc quidem scopulum superavit 
ffelicissime.” There is no doubt whatever about the meaning, 


scholarly critic with the single and most unfortunate exception 
Wof Hultsch’*. 


1p, xxv. Schneider (pp. iii—xviii) for rejecting the usual interpretation © 
Rives a very full account of Barocius’ of these words. If he had only in- 
wract, which is now exceedingly rare. terpreted this part rightly, I think it 
mhere is a copy of it in the British not unlikely that he would have solved 
mMuseum. The Italian form of Baro- the number: as it is, his article is a 
Scius’ name is Barozzi. - striking confirmation of the old proverb 
2p. 48. Hultsch assigns no reason apx? dé re juiocu wavrds. See p. 39. 


A. 2 
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The “rational diameter of five” is the nearest rational . 


number to the real diameter of a square si | 
Fia, ii. 


whose side is five’, ie. to /50 by Euclid 4 D 
I 47 (see Fig. ii). Now the nearest rational ! 


number to /50 is 7=./49. Therefore pytal | 
Sudwetpoe Tre~mrados means simply “sevens.” 
ap.O.ot dare means “numbers representing 
the area of squares constructed upon” (d7é 8B 5 Cc 
=“ from,’ sc. as a base), or in geometrical 
language “squares of.” This use of do is regular among 
Greek mathematical writers’, and is also found in Plato, e.g.i 
Meno 85 B amo ris Siapétpou av, ws od dys, 6 mai Mévovos, 
yiyvour’ av 76 SirAacvov yepiov. 


The words éxatov pév apiOpav amo Stapétpwv pntev rep- | 
of, on the one hand, one hundred squares 


I a50S therefore mean? “ 


of sevens,” i.e. 100 x 7? = 4900. 


It remains to explain Seouévwr évds éExdotov, and dppirov!, 


dé duotv. 


The first means simply “ each Kiaiiads or square wanting 1,’ 
Le. minus 1. The logical expression would be Seopévou évo 


1 The evidence for this is Theo 
Smyrnaeus, p. 43 ff. Cf. Gow, Gk. Math. 
p. 96. This is (I think) the only passage 
in Plato where “rational diameters” 
are mentioned. In Theaetetus 147 p ff. 
he merely distinguishes rational from 
irrational roots or surds: while a care- 
ful study of Polit. 266 a—s shews 
that the passage is in no way parallel 


E D 





to ours except in the use of diduerpos. 
But there is nothing harsh or diffi- 





( | 












cult, from the Greek point of view,} 
in the expression “rational diameter.’{{), 
The geometrical construction is very} 
simple. Let AB=,/50, i.e. the irra-f; 
tional diameter of 5, and consequently" 
ABDE=the square of (dd) AB=50 fi 
we have only to insert in ABDE th 
largest square of a rational number 
which it will contain, say A4FHG, an 
AF will be the rational diameter of 5% 
i.e. that part of the diameter of 5 which! 
7s rational. 

2 See Euclid, passim. i 

8 It may be asked,. wy did no 
Plato simply say ‘‘of 4900,” and abov 
‘Sof 2700”? Why express himself i 
this apparently cumbrous fashion 
In order, of course, to express th 
numbers in terms of sides of th 
Pythagorean triangle, 5 and 3. The 
number 100 is also significant, as we 
shall.see. Compare p. 71. 
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éxaorov, but this would be cumbrous and obscure, and Plato is 
neither. He therefore writes as he would speak, Seouévwv évds < 
éxaotov, letting éxacrov assimilate itself to apvOuav. 

We can now interpret the whvle expression éxatov pév 
apiOuov aro Stapétpwy pntev Tweprados, Seouévwn évds ExadoTov. 
It is equivalent to (7’ x 100) —(1 x 100) = 4900 — 100 = 4800. 

appntrev Sé dvoty is superfluous—the number could be made 
out if—és to ray érntvuws—the two words had been left un- 
spoken. They merely give another way of arriving at 4800. 
The translation is: “or, if you take irrational diameters of 5, 

- wanting 2 each.” The construction is <dd> dppntrwv Sé 
 <Ssapérpov Seouéevwv> Svoiv <éxdotwy>. The meaning, ex- 
pressed in figures, is simply this: “or, if you prefer it, of 
_ (/50) x 100 — (2 x 100) = 5000 — 200 = 4800.” Those who 
;: know ancient Greek as a living language will read the sentence 
out aloud, laying the proper emphasis on éxarov, pntay, évos, 
appntwy, dvoiv, and pronouncing the words appytwy and dvoipv 
slowly and distinctly, and the meaning will at once appear. 6é 
gives an alternative, as in uadAdov 5€=vel potius. Plato in- 
serted the words appynrwy dé dvoiv for the benefit of those who 
' might be puzzled by the somewhat technical, and, in his day, 
( .perhaps novel expression, “rational diameter”: so little did he 
wish to be obscure. 

So far we have reached’ two numbers, viz. 4800 and 2700. 
It remains to see what use is to be made of them. That they 
stand to one another in some kind of contrasting relation is 
clear from the pwév and dé in éxatov pév and éxaroy dé. The 
words thy oé icounkn pév TH, TpounKcn 5é make clear the nature 

- of the relation. They denote, as Hultsch’ has seen, a rect- 
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1 Proclus understood that these unusual order throws emphasis on 77, 
it two numbers were 4800 and 2700, as and serves to bring loouyjxy and mpo- 
appears from Schoell’s Procli partes xn into sharp contrast The sense 
ineditae p. 25, 21 ff. But he wanders would be complete if Plato had written 
ar astray very soon, and does not try only ri d¢ rpopihjxn, but loopjnn pev TH 
o explain how the two numbers can connects the rectangle closely with the 
be got out of Plato’s words. square, which it is worth while to do, 
| 2p. 46. Hultsch changes rj into because their areas, as we shall see, 
i! wn (sic), wrongly, I think, for rj isnot are the same. 
] sufficiently precise. The somewhat 
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angle—the figure which is “in one direction equal in its 
lengths, while in another it is not.” “This rectangle” (says 
Plato, literally translated) is, “on the 
one side, of 4800, on the other, of 
2700,” i.e. its adjacent sides are 4800 4A 4800 B 
and 2700. The area is therefore 
4800 x 2700 = 12,960,000 
(see Fig. iii). 
One question remains, viz, why is p c 
the rectangle called a adpyovia? Fully 
to answer this now would lead me into the part of my discussion 
dealing with the Significance of the Number. But the mathe- 
matical meaning may well be explained at the present stage. 
The rectangle is a dpyovia because the two sides, which enclose 
and make it, are derived by Plato from a certain ratio by 
means of an ioorns yewperpixn—the kind of tadrns which kcal 
év Oeois kai év avOpwrrots péya Suvarar’. Thus: the two sides 
are 4800 and 2700, and Plato derives them from the ratio 48 : 27, 
by means of the icorns yewpetpsxn 4800 : 2700 = 48 : 27, in 
other words, by multiplying both terms of the ratio 48 : 27 
by 100. 
Armed with the number which we have just wrested from 
E, we next proceed to encounter D viz. the words rv pév 
lonv iodxis, éxatovy tooavtaxis. But it is necessary, as a 
preliminary step, to interpret the word zrapéyera:. Let us 
for brevity call the subject of wapéyera: the number z, then 
“g provides us with two appoviac” may mean “the number 
x may be made to assume either of two shapes, each of which 
is a appovia.” Of course wrapéyeras may also mean & furnishes 
us with two dppoviat, of which it is itself the sum*: which of 
these two meanings it bears here, avro Sei€et. 
We will assume till we are undeceived that wapéyera: bears 
( 


1 Gorg. 508 4, where see Thompson’s Nicom. Inst. Arithm. m1 p. 141 ch. 24 
note. a@:b::c:danda:b::b:care (Ast). 
both examples of yewmerpixyn iodrns: 2 I think the use of the middle is 
the former Aristotle calls dvadoyia somewhat against this view: cf. Phaed. 
Sippnuévn, the latter avadoyla cuvexyjs. 110c. 
- See Hth. Nic. v 6, 11318 31 ff. and cf. 
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the former meaning’. One of the two shapes which & assumes 
we have seen to be a rectangle of 2700 x 4800, and thus we 
have discovered the value of x to be (2700 x 4800) = 12,960,000. 
We have therefore to see whether this number will assume the 
shape of a second appovia, described in the words ryy pév 
LoOnv (OAKLS, EKATOV TOTAUTAKLS. 

ion toaxis can only mean a square, as (I think) every 
writer except Gow* admits. The expression is a regular one 
in Plato: compare Theaet. 147 E tov pév Suvapyevoy toov 
iodKis yiyverOar T@ TeTpAayoOVe TO TYHMA aTrELKacaYTES TE- 
Tpaywvov Te Kal ioomwAevpov Tpoceitropev: i.e. the number 
which is able to be made equal an equal number of times 
is a square, e.g. 36, which can be made 6 six times. The words 
éxaTov tooavtaxis mean literally “so many times 100”: this 
harmony is therefore a number which can be made “equal an 
equal number of times, viz. so many times” (ie. a certain 
number of times®) “100.” But how many times 100? Call the 
number of times x, and the harmony may be expressed as 
100x x 1002, ie. (100 x a)’, exactly as 36 =6 x 6. 

Will then 12,960,000 assume the form of “(100 xa)’”? It 
resolves itself at once into (100 x 36)’, Fic. iv. 
1.e. 3600? (Fig. iv). 3600 

As in the case of the rectangle A B 
2700 x 4800, so here, I must postpone 
my final answer to the question,“Why 300 
is 83600’ a dppovia?” For the present 
it is enough to note that when Plato 
says that the sides of the square are D C 
each “one hundred multiplied by 2,” 
he is deriving them from the ratio #:x by means of the 
yewpetpixn icorns 100” : 1002=-a : x, in other words, by multi- 


;° Plying each term of the ratiow:a by 100. The parallel with 


? 


‘a 


the rectangle is thus complete: in the one the icorns yeo- 
1 So also Hultsch, p. 46. Cf. infra, 80a edn Exe. Eorw ody réca nal réca 


¢.p. 40, kai rota xal rota and Laws rv 721 p 
is4 2p. 94. Gow actually thinks that {ymotcOw pev nar’ enavrdv récy xal 
d. the words can denote a cube. récqy. The antecedent is in reality 


8 With this use of rocavraacis cf. the unknown quantity. 
Phaedrus 271 D avayxn elddvar yuxi 
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petptxn involved is 4800 : 2700 :: 48 : 27; in the other, since 
x = 36, it is 3600 : 3600 :: 36 : 36. 

E and D have yielded us their secret and we rise to C— 
the words dv éritpiros wvOuny weptrads ovfvyels Svo appovias 
Tapéxyetas Tpls avénOeis. These words are somewhat more diffi- 
cult than anything in D or E, but they can be interpreted with 
absolute certainty. Let « (as before) represent the whole 
subject of zrapéyeras: Plato says that # mrapéyeras dv0 dppovias. 
Now we have found that a is 12,960,000: and the whole subject 
of wapéyeras is wy émitpitos muOpny Teprads auluyels Tpis 
avénGeis: these words therefore must mean 12,960,000. Let 
us take them singly. ov=“of which” has for its antecedent 
the word avéjoers in B. In order not to anticipate my inter- 
pretation of the words in B, I will ask the reader to believe 
now, what I shall prove afterwards (p. 33 ff.), that the process 
denoted by av&nces gives us the elements which make up the 
number contained in section B, and that we may therefore, for 
practical purposes, regard that number as the antecedent of ov. 
It is therefore necessary to discover that number before we can 
interpret oy. For the reason which I have stated, and also 
for another which will presently appear, I will not now wring ## 
the secret out of Plato’s words, but from Aristotle. 

In the Politics (Vv 12. 1316*) Aristotle criticises Plato’s 
account of the transition from the best to the second-best 
montTeta in these words—éy d¢€ TH ToduTEela AéyeTar pev rept 
TaY peTaBorXGy VITO TOD Ywxpatovs, ov pévTou NEyeTAL KaNwS* 
THS TE yap aploTns ToALTELAaS Kal TPWTNS ovans OU Aéyer THY 
peraBornyv wWiws. dynal yap aitiov elvat TO mw) mévery 
unOéev arr Ev tive TWeptod@ petaRarrety, apynvy 8 eivar 
TOUTMY wy ETITPLTOS TUOUNY TepTads aubuyels SVO dp- 
fovias Twapéxyetat, Xéywv OTav Oo Tov Staypadppatos 
aptOmos Tovtov yévntat oTEepeds, WS THS HhvTEews Tore 
guvovons pavrous Kal Kpeittous Tis waidelas. TodTO wév ovp 
avTo Aéeywv icws ov Kands: évdéyeTas yap elvai Tivas ods 
mawdevOrvat Kab yevérOat otrovdaiovs avoipas advvatov. aA’ 
aitn ri dy idwos etn petaBory THs uT’ éxeivou Aeyouevns apé- 
OTNS ToAtTelas paAdNov 7 TOV dANwV Tacev Kal TOV yiryvo- 
Lévoy Tavtwv; This is not the place to discuss the relevancy 
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of Aristotle’s criticism as a whole: I will only remark, for the 
sake of those who think Plato is only fooling, that Aristotle 
not only takes him seriously, but admits that the number of 
Plato actually does give a correct reason for the change of 
constitutions in general. Plato, he says, ought to have given 
the specific reason for the change from the best to the second- 
best constitution in particular. This will help us to discover, 
when we come to Part 2, what facts or supposed facts in life 
Plato meant his number to represent. 

Meantime the words that concern us now are those which I 
have printed in spaced type, viz. from gyal ydp to yévytar 
atepeos. They have been grievously misunderstood by Monro 
and Gow, who think they refer, not to the section which I call 
B, but to the subsequent sections. Gow, indeed, seems to have 
felt prickings of heart when he wrote the following: “The 
word #y seems to me hardly capable of translation in Aristotle 
and is retained only to identify the quotation. In Plato of 
course it is very important’.” The correct translation is this: 
“for he says the fact that nothing abides but everything 
changes within a certain period, is the cause” (sc. of change 
from Aristocracy to the Laconic state), “while the beginning 
(sc. of change) “is of*” (ie. belongs to, comes from) “those 
things” (i.e. the av&noes), “the 4: 3 base of which, yoked with 
5, furnishes two harmonies—meaning, when the number of this 
diagram is made solid.” That is, the beginning of change is 
the number which is virtually the antecedent of ov, and that 
number is the number which you obtain by making the “number 
of this diagram solid.” Now what is “this” diagram? The 
antecedent of rovrou is émitpsros wvOpunv: and émitpitos rvb- 
pny is the ratio 4: 3, considered as a base of something—in this 
case of the number contained in B, Virtually, therefore, Aristotle 


1 p. 93, note 1. 

2 I first explained the words dpynv 
3 elvat rovrwy wy as =apxhv 8 elvac 
Tovrwy (sc. change, or the influences 
which make for change) <raira> oy 
(i.e. those things, viz. the avénoes of 
which &c.). On looking at Schneider, 
who alone of the writers whom I have 


read, interprets Aristotle aright, I 
found that he definitely rejected the 
construction which I thought right. 
The meaning is the same in either 
case; but though I now agree with 
Schneider, I think it worth while to 
state my earlier view, in case it should 
better satisfy the ear of some readers, 
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calls ésitpitos (avOunv) a diagram. Put ésitperos in the 
form of a diagram. Let AC=4 and AB=83 be at right angles 


Fia. v. 





to one another: join BC and your diagram is complete. Then 
BC =3' + 4=94+16=25; «. BC=5. 1d rod TvOaydpo 
evpnxa. It is pleasing to welcome his triangle again. Th 
area or number of this triangle, as we have seen, is 6; make i 
solid, as Aristotle bids us, i.e. cube it, and 6°=216. I have 
thus shewn from Aristotle, without making any use of Plato, 
that the number contained in B is 6° = 216. 

At last we are in a position to interpret dv. The word 
means “of 6°.” Now 6°=3°+ 4°+5%, and we shall presently 
see that Plato himself expresses the number of B as the sum o 
the cubes of three numbers. What then is the ésitpuro 
wvOunv of 3°+ 47+ 5°? I quote from Gow’, who has com 
very near to the true explanation of this phrase. 

“The most common mathematical use of rufunyv is in the 
sense of ‘type, ‘simplest form,’ ‘lowest terms,’ or something 
analogous to these. Thus, according to Theon (De Musica, c. 29, 
p. 80, of Hiller’s ed.), the ratio 3: 41s the wuvOunyv of the ratio 
6:8, 12:16, etc. Similarly, Apollonius of Perga, for the pur- 
pose of his new system of multiplication which Pappus (Bk 11) 
describes, used to call 7 the wruOunv of 70, 700, 7000, etc., and 
5 of 50, 500, 5000, etc. (cf. auOpuevety, wruOuerikds).” The 
words of Theo are (l. c., p. 81) nwtortov wey AGyov patos Kal 
mvOunv 6 Tav y pos Ta Bf’, éritpitwv Sé, 0 Tov 8 Tpods y', Kal 
émiteTaptwy o Tov € mpos 6. We may reasonably infer that 
the mu0uny of 3° + 4° + 5° is 3+4+4 5, which =12. It is called 
émritputos because two of its terms are 4 and 3: it is really 
émitpitos Kal émeréraptos, but it is not necessary to add “xal 

1p. 96. 
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émitéraptos, because, if you have the sides 4 and 8 of a right- 
angled triangle given, the hypotenuse can be found by ex- 
tracting the square root of the sum of their squares: Plato still 
has the Pythagorean triangle in his mind. It is worthy of 
notice by those who think Plato meant to be obscure that he 
should have further defined muOuny by érirpitos, when muOunv 
by itself would have expressed his meaning fully. 

Therefore ov émitpitos muOunv=12. weurabds cvtvyels is 
“yoked with five,” i.e. multiplied by five. In ocvfuyeis there is 
a hint of what I may call the matrimonial metaphor, not in- 
appropriate in a Nuptial Number. The union of 12 with 5 
produces 60. 

A few minutes more, and the problem will be solved. 60 
tpis av&nOeis means 60 raised to the fourth power. This is 
perhaps a shock—the first, I hope—but I can prove it, to the 
hilt’. 

First, let us clear the ground. By every writer whom I 
have read, the words are taken as meaning cubed, or else the 
multiplication of some three factors: Weber, however, as I 
learn from Monro’, saw this much—that the words denote three 
separate processes of multiplication. I will take Monro and 
Gow as types. The former observes’: “The phrase tpis av&n- 
Geis may be translated ‘raised to the third dimension, since it 


may imply either ‘solid’ numbers (products of three factors) in 


general, or the cube, which is the solid number par eacellence. 
For the former use, see Rep. 5288; for the latter, Rep. 587 D. 
Aristotle (l.c.) paraphrases tpis av&n@els by the words dra o 
Tov Siaypappatos aptOuos Tovrov yévntas otepeds.” In Gow’s 
article‘ we read: “orepeos” (sc. in the passage quoted from 
Aristotle above) “seems to be equivalent to and explanatory of 
tpis avEnGels (cf. Plato, Rep. vil 528 8).” That is, they would 
regard 60 rpis av&nOels as equivalent to 60°, not 60° (I say 
“would regard,” because Gow does take rpis av&nOeis as mean- 
ing merely the multiplication of three numbers, which in this 


1 Tt is not, of course, necessary to 2 p. 284. 
suppose that Plato conceived ofafourth — 3 p. 280. 
dimension : for 60* may be represented 4 p. 93. 


by a solid figure which is 3600 x 60 x 60. 
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case, he thinks, are different from one another (viz. 15, 20, 25), 
but Monro admits’, and Gow would not deny, that the three 
factors may be identical. The fact is av&nOeis means simply 
“multiplied”: if the multiplier is not stated, it means “multi- 
plied by itself”; otherwise the multiplier must be expressed.) 

In support of their explanation they quote, in the first place, 
the words of Aristotle (Tay 6 rod Staypdppatos apiOucs Tov- 
Tov yévntat otepeos), but I have already shewn that. these 
words were never intended to explain rpis av&nOeis—rpis 
av&nOels Aristotle does not so much as quote: they were in- 
tended to explain the number in the section which I have 
called B. 

In the second place, they refer to Plato, Republic vil 528 B 
and 587 D. I cite these two passages in full. The first is as 
follows: peta érimedov, Rv 8 eyo, ev mepipopa ov 76n oTepedy 
NaPovtes, ply avTo Kal?’ avto AaBeiv’ opOds Sé Eyer EEns peta 
Seurépav avény tpitny NayBavew. gears 5é wov TodTO Trept THY 
Trav KuBov av&ny xail to BdOous peréyov (528 B). The second 
runs thus: cara 5é dvvapw Kal tpirnv av—nv dprov 87 azro- 
crac banv apectnKas yiyveras (587 D). 

The first passage occurs where Plato says that the study of 
solids by themselves should precede the study of solids éy 
mepipopa, i.e. astronomy: after the second “increase,” says 
Plato, we ought to take the third. Let us see what this means, 
A point (=unity) has no “increase”: a line (say 3) has one: a 
rectangle (say 3 x 4) has two (devrépa av&n): a solid figure 
(say 3x 4x5) has three. A solid figure is therefore nghtly 
said to be or have tpitrn av&n, because your reckoning begins 
from the point, which has no dimension. Heaven forbid that I 
should deny this! The second passage deals with a case, not of 
solids in general, but of cubes. The number in question is 9— 
which is (says Plato) the measure of the distance separating the 
tyrant from true pleasure: “and how far removed the tyrant is 
according to the square and the third increase, is manifest.” But 
the third increase of what? Certainly not of 9 (though belong- 
ing to 9), for 9 is itself already one increase, viz. of unity—but 
the third increase of unity in that special case where 9 is its | 

1 p. 280. 
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first increase. The phrase tpitn av€n (sc. of unity) has already 
become a stereotyped phrase for third dimension—third, Le. 
. reckoning from the unit or point. . 
Second: we may arrive at the mght meaning by a study of 
the word av&yous. Aristotle’ distinguishes yéveous from avf&n- 
ows in these words: gavepov d7—Ott ove gorw 4 avEnots 
peetaBorn ex Suvaper peyéOous, évrereyeia Sé pndev éyovtos 
poéryeOos...é7 5€ H ye ToLavTn petaBorn ovK avEnoews tdvos GANG 
yevécews' 1 yap avEnalis éote Tod évuTapyovtTos pmeyé- 
ovs éridocis, 7 8é Picts peiwors. Compare with this 
another passage of the same treatise’: év pév yap TO yiyvecOai 
Tt aTras 7 POeiperOar ovy viropéver, ev bE TH adrrovodcIa 7 
avEavecbat 4 bOivew troméves TO avTO TO avEavopevon F 
GdNoLtovpevoy’ adr évOa pev 70 Tados, EvOa Sé 76 péyeOos 
TO auto ov pévet. In other words, the process which calls a 
thing into being out of nothing is daA7n yéveats, not avénacs : in 
. ab&nous the original size is not lost, but increased. Now apply 
this to the number 60. Increased once, what does it become ? 
Certainly not 60, which it already is: else what of the words 
Tov évuTdpxovtTos émidoou, and viropéves TO avTO TO av- 
Eavopevov,...év0a 8 To wéyeOos TO avTo ov péver? Does 
the process of av&nous, when applied to a number, scare it away 
first, and afterwards tempt it back agam? Credat Judaeus 
_Apella. 60 once “increased” (i.e. according to the Greek idiom’, 
multiplied by itself), 1s 60’; twice “increased” it is 60°; thrice 
‘“‘increased ’” it 1s 60°. Apply the reverse process to 60°, and 
the absurdity of the usual interpretation will at once appear. 
If 60° is 60 three times “increased,” then 60* is 60 twice ‘“‘ in- 
creased,” 60 is 60 once increased, and nothing—or rather, unity, 
which is the point’—is 60. Shylock will “make money for 
others and not for himself” if he even takes “doit of usance” by 
this scale: 


‘‘Give me my principal and let me go; 
I pray you give me leave to go from hence; 
I am not well.” 


1 De Gen. et Corr. A 5. 320° 25 ff. as a number and had no symbol for it : 
2 ib. 321% 22 ff. 8 supra, p. 26. Cantor, Vorlesungen zur Gesch. der 
3 4 The Greeks did not regard ‘nought’ Mathem. p. 144. 
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When Aristotle says, in the passage above cited, dtav 6 Tod 
Staypapparos apiOpuos Tovrov yévntat otepeds he means that 6, 
which has already one dimension, by getting two more becomes 
216. The number 216 we may then call either an apsOpucs 
tpis nu&npeévos, i.e. a number which is thrice increased (sc. frqm 
unity, by means of 6), or we may call it o && apiOycs Sis 
nu&npévos, because && Sis avEn Geis produces it. 

Third: I think I have fully proved my point, but as this is 
the keystone of the whole fabric of the Nuptial Number I 
make no apology for presenting the drift of my argument in a 
tabulated form : 


wo p,(l- unity 
1 &qJ]2 60 = unity once multiplied by 60 
4513, 60*= unity twice multiplied by 60 
So l4, 60°= unity thrice multiplied by 60 
. (L 60 
Il BS 2. 60*?= 60 once multiplied by 60 
"35 60° = 60 twice multiplied by 60 


4. 60* = 60 thrice multiplied by 60 


The words dv émitpitos wvOunv meprads aouluyeis tpls 
avénOeis accordingly mean 60*, | 
i.e. 60 x 60 x 60 x 60 = 12,960,000, 


which can be, as we have seen, resolved into two harmonies, 
viz. 3600? and 4800 x 2700. 


(2) The Number of B. 


The first rampart has now been carried, and we may pause 
to collect our forces before we assault the second. We have 
shewn that Aristotle explained the number of B as the cube of 
the area of the Pythagorean triangle, viz. 6°=216. We have 
shewn that ézitpitos muOunv is 3+4+4+ 5, which is the sum 
of the sides of the Pythagorean triangle. It remains to shew 
that the processes described by the words of B give us the | 
number 216, expressed in terms of the Pythagorean triangle. 
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So far as I can discover, except as regards the words duva- 
peevai Te xal Suvacrevouevat, which have been partially explained 
before, my explanation of this section of the Number is al- 
together new. But I should not be surprised if it were 
some day found among the writings of the Neoplatonists or 
Neopythagoreans. Every word can be interpreted out of Plato’s 
own mouth, with the sole exception of dvvactevopevas, which is 
fully explained by Proclus: and I am far from thinking that the 
Neoplatonists, who spoke the language of Plato, and taught his 
doctrine, blended indeed with much that is new and strange, 
were all of them baffled by what is after all no more than an 
extremely difficult piece of Greek. The words are: 


avOpwreim S€ év & pote avEnoes Suvdpevai te Kal 
Suvactevdpevat, tTpels atroataces, téttapas 5é€ bpovs AaBod- 
4 
Tat OmotovvtTwy Te Kal avopotovyTaY Kai avEovrwv Kal PO.vor- 
/ / \ e \ \ WwW > / 
TWY, TAVTA Tpoonyopa Kal pnTa pos aNAnAa arTrednvav. 


I will take the words in the order in which they occur. 

The construction of av@pwrei 5é ev 6 TpoTe is avOpwrreip 
5é <yevynt@ éotiv apiOucs> év © mpete@, which is itself an 
abbreviated expression for avOpwireim dé <yevvnt@ eats trepi- 
od0s fv apiOpcs treptrauBaver> év 6 mpate. The words mean 
this: “while the number of an avOporrecov yevyntov is the first 
number in which.” I cannot, without anticipating the results 
of Part 2, fully explain the meaning of the word mpotq@: it 
will suffice at present to say that it means “the first number,” 
i.e. “the first number after unity,” which fulfils the conditions 
herein described. 

I will now explain the words avéjoes Suvauevai te nal 
Suvaorevopevar. It will be allowed, after the discussion on 
p. 25, that av—&joers means “multiplications.” But of what 
factors? I will shew that the factors are explained by the 
words duvapevai te kal Svvacrevdpevar. 

First let me take the word duvayevar. It is clear from 
more than one passage in Plato that the mathematical sense 
of dvvacBar “be equal when squared to” Le. “be the square 
root of” was not in his day fully developed. In Theaetetus 
147 E—rdv apiOucv tavra diya SieXaBopev’ Tov pev duva- 
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pevov lcov icdkis yiyvecOar TO TeTpayeoY@ TO oY} Ma 
aTreiKacavTes TETpaywovoyv Te Kal iaom\Eevpoy TpocetTopev— 
it is a square number which is said to be Suvdapevos (viz. 
isos igaxis yiyver@ar), while in 148B—odcae péev ypappat 
Tov iaomdevpoy Kal érimedov apiOmov tetpaywvitovar, phos 
wpicapeba, baat Sé tov érepounkn, Svvapers', ws pnKet pev ov 
Evppétpous exeivois, tots 8 émurédos a Svvavtai—it is the 
roots which are duvameva (sc. to produce squares), as in Kuclid 
x Def. 11 «at ai Suvapevas. avta droyo. But on com- 
paring these two passages from Plato, we note that, while 
duvapevoy is not used absolutely in the sense of a square, but 
requires to be explained by the words icos fodxis yiyvecOat, 
duvavta, where it 7s used absolutely, means “are the roots of.” 
We infer that dvvauevac in our passage refers to roots and not 
to squares. Our inference will be confirmed as we proceed. 
Next I will explain the word duvacrevopevas. It is fortunate 
that Proclus’ should have expressly alluded to this part of Plato’s 
Number. At the outset of his commentary on the first book of 
Euclid he endeavours to shew that the dpyar of the Universe of 
things—rév évTwv amdvrwy—are also the apyai of Mathematics. 
One of his examples, that from Suvdyets, is as follows®: xa} 
dca Kata Tas Suvapes avadalvetat rao. opolws mpoaonKes Tots 
pabnpact, Tov péev Suvapévav, tTav Sé Svvactevopéevoy, 
&@ 8) wal o év wortTeEta Lwxpatns Tais povaats v>nro- 
Noyoupmévacs avéOnkev, Ta Kowa TavTwav Tov pabnpatixav 
Asya ev wépacw wpicpévors TeptiaBov Kal Tpoctncapevos 
év toils eipnpévots apiOpois, ad dv 3) nal tad pérpa THs Te 
evyovias xal THS évavtias mMpos TavTnY ayovias Katadalveras. 
The first sentence means that “powers” play a part in every 
department of Mathematics as well as in Nature and in Life— 
“some” (Le. roots) “having power, while others” (i.e. squares) 


1 The word dvydues is here con- 
fined to irrational roots, but this is a 
limitation introduced by Theaetetus. 
Theaetetus in fact proposes to confine 
the word duvdues to surds, and to use 
pijxos for the rational roots. The usual 
meaning of d’vvayis in Plato’s mathe- 
matics is ‘‘squaring”’ or ‘‘the square,” 


e.g. Rep. x 587 D xara bé¢ Sivauw xa2d 
Tplrnv ab&mv Syrov bh dwbcracw sony 
apeornxws ylyvera. See on this sub- 
ject Gow’s History of Greek Mathe. 
matics, p. 78 note 1. 

2 In Euclidem (Teubner edition), 
p. 8. 

3 In Eucl. l. c. 


THE SOLUTION OF THE NUPTIAL NUMBER. 31 


“are subject to power.” For example 3 is Suvapevos, because 
it has power (viz. over 9—to make 9): 9 is Suvacrevdpevos, 
because it is subject to power (viz. of 3—to be made by 8). It 
will not be denied that duvacrevoyas is intended by Proclus as 
the passive of dvvaya:’. Now duvaran, said of a root, means 
Svvatat terpwywvov toeiy. The passive of this, said of a 
square number, is duvarar terpaywvos yiyverOas (Svvaras icos 
icaxts yiryverOas in Theaet. 147). In the case of the active, 
it was found possible to drop terpaywvov moceiv: but if, in 
the passive, Terpaywvos ylyveo@ac is discarded, at least the 
passivity must not. For this reason dvvaras becomes duva- 
oreverat—if indeed it was not so before, by reason of the 
passive infinitive®. 

It has thus been shewn that duvacrevopevar in our passage 
refers to squares. But before I interpret the expression as a 
whole, it is necessary to discuss a passage of Alexander Aphro- 
disiensis, which has not unnaturally been quoted in connexion 
with section B, since it seems to be the only other passage in 
which duvacreverac occurs in mathematical surroundings. The 
words are® avixiay 5€ dacw vie trav IIvOayopelwv réyecbat 
THY TevTada, ToUTO Sé GTt TaV GpOoywviwy TpiydvwY Tov 
éydvtTwy pntas Tas MAEevpds TPATOV eoTL TOY Wepteyougsy 
GpOnyv yovlay wrevpav 7} udev Tpiav 7 Sé TeTTAapawr, % 8d vworei- 
yovoa TévTe, é7rel TolvUY 4 UTroTEivovca icov SuvaTas apporé- 
. pats dpa, Sia TodTo 7 pev Suvapévyn Kareiras, ai 8d Svvacrevd- 
pevat, Kal gore mévte. Thy Te TwWevTada avixiav edeyor os pe} 
VEKWPEVNV GAN aNnTTHTOY Kal KpaTovoay. 

The general drift of the passage is that the Pythagoreans 
called the number 5 “ Never-say-die,” because it is the hypo- 
tenuse of the first mght-angled triangle with rational sides— 
the one 3, the other 4. As the hypotenuse is equally powerful* 

with both the other sides, it is called Suvayévn, the others 


1 The use of the passive is like that 2 Cf. Lucretius 1 1045 dum veniant 
_ in repoxpareicOa, SnuoxpareicOa, regnor  aliae ac suppleri summa queatur. 

and the like. The words divac@a: and 3 In Arist, Met. A 8. 990* 23. 
SwwacrebecOa: had also a special astro- 4 i.e. is equal when squared to the 
logical sense in Proclus’ time: see sum of the squares of the other two 
Schoell’s Procli partes ineditae, p.28. sides. 
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Suvactevopevat. It is “ never-say-die,” because it remains un- 
conquered and prevails. 

duvapnévn here means “powerful,” “prevailing”: duvacrevd- 
peevat “subject to power,” “ prevailed against.” Our sympathies 
being with the hypotenuse, because the odds are against him, 
we call him conqueror even although the battle is a drawn 
one. The only bearing of the passage on our text is this: it 
uses duvactevopévn as a passive of duvayéevn. But whereas, in 
Proclus, Svvactevopeva means “what can be produced by roots” 
(i.e. squares), and duvayeva “what can produce squares” (i.e. 
roots), here duvayévn means “equal, or rather greater in power” 
(viz. the hypotenuse), and dvvacrevopevar “ prevailed against ” 
(viz. the sides). It is evident that the words are used by 
Alexander less in a technical, than in a metaphorical sense, 
and with no reference to their occurrence in the Nuptial 
Number—to which indeed he makes no reference at all. The 
interpretation of duvactevouevas in Plato is given us, not by 
Alexander, but by Proclus’. 

We are now in a position to interpret fully the words 
avEnoes Suvapevat te Kal Svvacrevdpevar. They mean “ root- 
and-square multiplications,” i.e. multiplications of roots by 
squares,—in other words, cubings. Take for example w x w* 
axa, yxy". Each of these, taken by itself, is an avEnous 
Suvapévyn te xal Svvactevopéevn: collectively, they are avEnoecs 
Suvapevai Te Kat Svvacrevoyevat. The awkwardness of the 
_English expression “ root-and-square multiplications” is escaped 


1 T have treated the words of Alex- 
ander seriously, because there is no 
a priori reason why the Pythagoreans 
should not have called 5 ayxla, or 
indeed almost anything else in heaven 
or earth. But those who know what 
confusion has arisen from the simi- 
larity of vowel in vecx- and vx- may 
have their suspicions aroused when 
they read the following from the 
Theologumena Arithmetica (p. 26 ed. 
Ast): wal avecxlay mpoonydbpevoy rhy 
mweumdda, ov povov, éweidh TO wéuwrov 


kal xar’ avrd reraypévoy croxetov, 6 
alOjp, xara ravTd kal woatrws exw 
dvaredet, velkous kal peraBorjs ev rots 
om’ abrov brapxovrwy ard cedijyns péxpe 
vis, GAN’ bre rd mpdricra dcapdépovra 
kal ovx Suoia rod apiOuod duo efdn, 
dpriov cal repirrév, airds woavel égirlwoe 
Kal ouvjprnce xrX. Megillus is.quoted 
to the same effect a few lines lower 
down, and Ast in his note adds further 
references. Zeller4 1 p. 369 note 4_ 
regards dyvcxia as more original than ‘ 
aveckla. 
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by the Greek idiom, because duvayevas and duvactevdpevas are 
participial adjectives, 

It may be asked, “Why did not Plato express the idea of 
cubings in a single word?” The reason will appear in Part 2, 
where the full force of this most exact and elegant expression 
will be seen. 

I come now to the words tpets amootdcess, tTéttapas Sé 
dpous AaBodcat. These words seem to have been misunderstood 
by every writer on the Nuptial Number. 

Let us first determine the meaning of AaBodcar. If Sd€os 
AapBavee pe (Laws i 699 Cc), I am afraid, if éwriOuuda (Crito 
52 8B), I desire—if av&nows, what happens to me? av&avopmau. 
It is in vain that “cubings” lay hold on me, if I am not cubed’. 

Next, what are tpets azootaces, téttapas 5é Spous? 
Plato himself shall tell us. In the Republic (1x 587 D, quoted 
above on p. 26) we find: cata 8€é dvvayi Kal tpitny avEnv 
Snrov 67) amoactaciy bony adeotnkas yiyvera. In the 
Timaeus (43D) tas tot Sirdaciov Kal tpirdaciou tpeis 


éxatépas atoatdoets. The meaning of dmwéctaois in the 


. first place is “distance from” (sc. true pleasure): tpirdaciou 





dpa, says Plato, rpurractov apiOue arnOods ndovgs adé- 
aotnke TUpavvos. In the second the word means “the distances 
of 2 from 1, 4 from 2, 8 from 4” (tas rod d&:mXaciov amo- 
oraceis), and “the distances of 3 from 1, 9 from 3, 27 from 9” 
(ras tod tpitrAaciov atootacets), a8 18 manifest from Timaeus 
35 B. tpeis arootaces means therefore “three distances from.” 
But distances from what? We shall see in Part 2 that azro- 
oracets means distances from the moment of conception, which 


' is regarded as the unit or point”. The azooraceis are limited 


1 The word AaBoieau, which is per- I am not sure that Nicomachus was 


haps the simplest in the whole passage, 
cost me more labour than any other 
single word. Nicomachus (Inst. Arithm. 
p- 148 ed. Ast, quoted by Schneider on 
p. xxxi) induced me to believe at first 
that it was an obscure mathematical 
i term for ‘“‘ multiplying,” but I persisted, 
refusing to believe that Plato is obscure, 
and the meaning flashed on me at last. 


A. 


not on the way to discover the mean- 
ing of this word, but he did not under- 
stand the passage as a whole. 

2 drrocracts is used in the same arith- 
metical sense by Nicomachus, ed. Ast 
p. 5, where he says (speaking of the 
unit) d6récas yap dy avéinOy amoordceow 
Hi omdcas av avinoy Ociv mpoow Kwrvet 
KTX. 


3 
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by four Spor, each amrootacis being only a pePopsov'; so that 
Tértapas dpous means “four limits”—four dpo0. trav Stactnpa- 
tov (Phil. 17D). Here the limits are points: ai oruypal rap 
peyeOav dpo.*. 5é in rértapas Sé cpovs implies a latent pép 
after tpets”. 

Now let AB, BC, CD be three amocraces (Fig. vi), and 
A, B, C, D the 4 Spo. which confine them—what then are AB, 
BC, CD? We recognise our old friend in repose. Take him 
up tenderly, lift him with care, and lo! (Fig. vii). 


Fig. vii. 
Fie. vi. e 
| 3 | 4 1 5 5 4 
A B Cc D 
A 3 B 


Three, four, and five are the only three numbers the sum of 
whose cubes will produce the number 216, which we have seen 
to be the whole number of B. 

There remain the words dpotovvtwy te Kal avopsorovyreyr 
kal av&ovrav xal d@ivovtwv. These words are not here used 
with any geometrical or arithmetical meaning, and it will be 
shewn in Part 2 that they denote months and nothing more. 
They tell us in what the dwoordoets consist: it is “distances 
of months,” “ distances in months” with which we have to deal, 
_ for the three azroaraceis, as we shall see, are the third, fourth, 
and fifth months after a child has been conceived. The indi- 
vidual words will be explained on p. 54: in the meantime J 
will only remark that the intransitive use of av’&w seems not to 
occur elsewhere in Plato, though it is frequent in Aristotle, as 
a glance at the Index Aristotelicus will shew. In connexion 


l fore 5¢ 0d wdyrwv, ws Foxe, Tov 2 Cf. Arist. Met. N 5, 1092> 9, 
dvTwy dpos Spy mpoopeyvis, GAN’ ols Lore ° Cf. Theaet. 181D dbo 5) dow 
weOd pov, Toro év péow Spwy wporepoy TovTw eldn Kivjoews, ddAAolwaoLv, TH 
éxarépy mpooBadrdov ylyvor’ dvdpgoty dé popdvy. 
fetraéu Laws 1x 878 B. 
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with ive, the intransitive use of at€w is not unnatural, and 
harmonises with the lofty poetic diction of the Muses. 

I do not propose to comment on ravta mpoonyopa te Kal 
pnra till Part 2, further than to say that these words refer to 
some kind of apyovia. As according to the Pythagoreans every 
cube is & dppovia', a apyovia may well be supposed to result 
from the sum of two or more cubes. Just so we are told by 
Plutarch* that the Pythagoreans called the number 35 a appovia 
because 35 is equal to the sum of two cubes, viz. 2° and 3°. 

The meaning of the section which I have called B is there- 
fore as follows: The period of gestation for a human creature is 
measured by the first number which contains w x w’, # x 2”, and 
yxy"; w, x, and y denoting three distances in months from the 
time of a child’s conception, and these multiplications rendering 
all things conversable and rational towards one another. Now 
we have seen that 216 is the whole number of B; and wxw’, 
axa, yxy’, are contained in 216, if we put w=3, c=4, y=5, — 
since 216 = (3 x 3") + (4x 4°) + (5 x 5°). 


The foregoing discussion may be summed up in these 
equations, in which w, 2 and y are 3, 4 and 5, the sides and 
hypotenuse of the Pythagorean triangle: 

(1) w+a2?+y=z2=216. 
(2) [(w+a+y) x 5]*= 3600’ = 4800 x 2700. 

It will be observed that in the left-hand member of both 
equations no number occurs which is not the number of a side 
in the Pythagorean triangle, and further, that in the second 
equation the numbers of the sides of this triangle virtually 
occur twice over, viz. first in w+x+y, ie. 3+ 4+ 5, and second, 
when we multiply the sum of these terms, which are 3 in 
number, by 5, and raise the product to the power denoted by 4. 

Thus are the symbols on the Sibyl’s leaves deciphered : in 
Part 2 their meaning will be read. 


1 See Cantor Gesch. der Mathem. 2 wept rijs ev Tiyaly puxoyovlas x11 
p. 140. 1017 F. | 


PART 2. 
THE SIGNIFICANCE OF THE NUPTIAL NUMBER. 


THE plan of this part of my discussion will be as follows : 
Chapter I. Translation of the passage. 
Chapter II. The Significance of the Nuptial Number. 
Chapter II is divided into the following sections: 
Section 1. Introductory. 
» 2 The point of view discovered. 


, 93. The meaning of the words from yaXezrov pé 
to yevynaovat taidas Tore ov Séov. 


The zrepiodos of the Oeiov yevvntov. 

The zrepiodos of the avOpatrecov yevynrov. 
The Diapason. 

The Number 36000. 

Conclusion. 


SO SS Sot Oe 


CHAPTER I. 


TRANSLATION. 


545 D. How then, Glaucon, said I, shall our city be moved, 
and in what way will the auxiliaries and the rulers become 
seditious towards one another and towards themselves? or shall 
we pray like Homer to the Muses to tell us “ how first sedition 
entered,” and shall we, like a tragedian', picture* them speak- 
ing in a lofty style, as if they were speaking seriously, whereas 
they are playing with us, like one child with another, and 
making banter? How? In some such style as this: Difficult © 
it is, indeed, for a city so compounded to be moved; but 
since for everything that is born there is destruction, neither 
will such a compound as ours last for all time, but be dissolved. 
The dissolution is as follows: Not only to plants within the 
ground, but also among animals upon the ground, cometh 
fertility and infertility of soul and bodies, as often as their 
revolutions make the circumferences of the respective circles 
complete their course’, faring a short way in those whose life 
is short, and the reverse in the reverse. Now as touching your 
kind‘, clever though the leaders of the city be whom you saw 
educated, none the more will they by calculation together with 
perception attain to due fecundity and barrenness, but it will 
escape them, and they will one day beget children when they 
ought not. Now for a divine creature there is a period which 


1 rpayuds. Homer was rév xadav circumferences of their circles””—sc. to 
arayvrwy tobrwy Trav TpayuKGv mperos the point where they began to revolve 


S&dSdoxadés Tre kal tyeuwy according to —‘‘for short-lived &c.” 
Plato (Rep. x 595 c). 4 i.e, human kind: it is the Muses 
2 Read Odpev. who are speaking. 


: Lit. ‘‘revolvings join for each the 


H 


/ 
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is comprehended by a number that is final, and for a human the 
number is the first in which multiplications of root by square, 
having laid hold on three distances, with four limits, of that 
which maketh like and unlike and waxeth and waneth, have 
rendered all things conversable and rational with one another: 
whereof the base, containing the ratio of four to three, yoked 
with five, furnishes two harmonies when thrice increased : the 
one equal an equal number of times, so many times a hundred, 
the other of equal lengths one way, the other way unequal ;— 
on the one side, of one hundred squares rising from rational 
diameters of five diminished by one each, or if from irrational 
diameters by two; on the other, of one hundred cubes of three. 
The sum of these, a number measuring the earth, is lord of 
better and worse births, which not knowing, when your guar- 
dians marry brides to bridegrooms out of season, children of 
ill nature and ill fortune will be born: whereof the best their 
predecessors will indeed make rulers; nevertheless, being un- 
worthy, when they have succeeded to their fathers’ offices of 
power, us’ they will first begin to heed not though they are 
our guardians, having set too little store by music first and 
second by gymnastic*, and so our® children will grow up with- 
out us. And the rulers who succeed them will have little of 
the guardian in them to prove Hesiod’s races and your own,— 
races of gold and silver and copper and iron. And, iron mixed 
with silver, and copper with gold, unlikeness will arise within, 
and inequality wherein there is no harmony, which evermore 
breed war and enmity, whereinsoever they arise. This surely 
is the pedigree of Sedition, wherever she arises, evermore. 


1 je. the Muses. 

2 The reading of A is right. Full 
well do the Muses know that he who 
despises povotxy} will hate yupyacrixh 
ere long, for yupvactix} as well as 
Kovorxy} educates the soul and not the 
body (Rep. m1 410 c ff.). 548 c is no 


excuse for Madvig’s distressing change 
to devrepd re yupvacrixas. 

3 A is right again; and there is no 
more tender touch in Plato’s writings, 
Whoso sees it not, let him go and 
‘“‘gacrifice to the Graces.” 


CHAPTER II. 
THE SIGNIFICANCE OF THE NUPTIAL NUMBER. 


Section 1. Introductory. 


I HAVE endeavoured throughout the foregoing discussion to 
confine myself strictly to interpreting the Greek, because we 
cannot hope to understand what Plato meant until we first 
know what he said. Wherever the full discussion of a word 
or phrase would have led us to inquire into the significance of 
the Nuptial Number, I have postponed it till the present 
chapter, as in the case of the words rpwrt@, avénaes Suvapevai 
te kal Suvactevopevat, TavTa Tpoonyopa Te Kal pnTa impos 
addAnXa atrépnvay, and appovias. But as it is certain that Plato 
meant something when he wrote the number, and something 
moreover which contributes to the harmony of the Republic, 
we must attempt to shew that the results which we have 
reached do but swell the music of the whole. If we fail, the 
previous discussion is in no way affected, for it can only be 
shaken by shaking its foundation—my interpretation of the 
Greek. Thanks to the abundance of collateral evidence which 
we possess, it is fortunately easier to discover Plato’s meaning 
than it was to elucidate his language. 

Before I enter on this section of the discussion, it is neces- 
sary to say something of the interpretation proposed by Hultsch. 
I had reached the present stage in my investigations when 
I first read his article. Gow* had led me to believe that 
Hultsch’s solution of the Second Number was 216,000: what 
was my surprise and delight to find that it was really 12,960,000, 


1 p. 99. 
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and so far absolutely identical with my own! I read his article 
with the avidity of Socrates when he devoured the epi ducews 
of Anaxagoras‘, and wondrous was the hope from which I was 
cast adrift, évresdn mpotwv Kal avayiyvwoKxay ope® avdpa TO 
fev ve ovdeéy yYpopevoy ovdé Twas aitias® éraiti@pevov eis 
To Svaxocpeiy Ta wpaypata, dépas Sé Kai aidépas xal vdata 
alTidpevov Kat dAXa ToAAA Kal aroma, after he had said, 
with no uncertain voice, ws dpa voids dati 6 Staxoopeav Te 
Kal twavrwv aitios. The first number, 216, he obtains, with 
Dupuis, not from the Pythagorean triangle, but from 2° x 3’, the 
smallest number in which each member of the two scales 
1, 2, 4, 8 and 1, 3, 9, 27, is contained as a factor. This he 
hardly attempts to prove himself, referring us to Dupuis for the 
different steps: “Alle diese Beziehungen werden von Herrn 
Dupuis, zum Theil nach dem Vorgange friiherer, so zweifellos 
dargestellt, dass ich dariiber nur zu referiren hatte*.” Hultsch’s 
compliment so worked upon Dupuis that the latter gave up 
what he had so “zweifellos dargestellt” before the year was 
out*. Men have been known to sing a palinode when there 
was no need, but Dupuis did wisely to recant: he would have 
done more wisely had he done no more’. In dealing with 
the Second Number Hultsch arrives at 12,960,000 by multiply- 
ing 36° by 100° (so he interprets thy pév tony ican, éExatov 
Tocavtaxis), and he equates this with the rectangle (rnv Sé 
icounkn pév n°, wpounnn 5é) by making the sides of the latter ° 
100x7./7—+and 100x3° /7—4. The émirpiros rvOpnv rep- 
mad. ovbuyeis tpls avEnGeis he explains as (8+4+5)x3. “So 
sind wir ganz sicher bis zur Zahl 36 vorgeschritten.” Then in 
some mysterious way this number 36 furnishes two harmonies, 
the one 36’ x 100? and the other the rectangle which I have 
just described. I know not whether Hultsch believes this 
explanation, but for my own part the impression which his 
article has left upon my mind is exactly what it left upon 


1 Phaedo 97 c. 5 Besides his Seconde Interpréta- _ 
2 i.e. a study of the Greek, tion, Dupuis has also written on the 
3 p. 43. same subject a Troisiéme Mémoire, 


+ Cf. Seconde Interprétation p. 9 ff. which is now out of print. 
with Nouvelle Interprétation p. 24 ff. 6 He changes 77 into 77. 
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Dupuis’: “L’éminent professeur dit en effet: linterprétation, 
qui est dans l’obscurité depuis deux mille ans, n’est pas encore 
trouvée: mais quelques nouveaux points de vue se sont offerts 
qui paraissent propres 4 donner une solution prochaine’.” I 
venture to think that the illustrious metrologist made up his 
mind what the number ought to be from his familiarity with 
the Babylonian sexagesimal system, and afterwards tried to find 
it in the Greek. The present solution of the Nuptial Number 
proceeds on the opposite lines: but it owes no little to the man 
who has shewn us, more clearly I think than any of his pre- 
decessors, where to look for confirmations of our result *. 

So much was due to the dt quibus imperium est pelagi, 
quorum aequora curro. 


Section 2. The point of mew discovered. 


We shall first obtain our point of view from Plato himself, 
and, from it, afterwards interpret the expressions in detail. 

Our city, says Plato, will be moved, when oraous appears in 
the two higher classes. The Muses shall tell us how oracts 
entered first. The cause of our city’s being moved, they say, 
_ is that everything created is liable to destruction. The process 
of destruction (Avots) is when the leaders of the city yevous 
UpeTépou evyovias Te Kai adpopias—ovdéy padrrov rev€ovtas, 
GAA Tapeow avTovs Kal yevynaoval watdas Tote ov déov. 
Whenever, in ignorance of ‘ better and worse births,’ of @vAaKes 
auvotkifwar vupdas vupdiows mapa Katpov, ovK evdueis 
ovd evtuxets maides Ecovrar. In the next generation the 
dissolution has already gone so far that iron breeds with silver, 
and copper with gold. | 

Accordingly the Avous of the ideal state is the begetting 
of children when children ought not to be begotten, or briefly, 
the begetting of children out of season *. 


1 Seconde Interprétation p.4. The day beget children when they ought 
words are practically translated from not to’ and may refer, not simply to 
Hultsch himself; see p. 56. unions at the wrong season, but also 

3 p. 51 ff. to the unions of wrong couples, or the 

3 The words yervyoovo: watids wore like. That Plato here means unions 
od Séov mean literally ‘they will one ‘out of season’ is made probable by 
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This is confirmed by Aristotle’, who after stating that the 
number which we have seen to be 216 is, according to Plato, 
the apy7 of change, adds the explanatory remark &s tHs puoedds 
qore muovens havrous Kal Kpeitrouvs THs Tatdeias. It receives 
additional support on a reference to those passages in Book v 
where it is ordained that bridegrooms and brides are to be 
brought together at certain fixed times. Thus in 458 D when 
the male and female archons fall in love, they are not allowed 
ataxtas piyvucGa, but marriages are to be celebrated tepot ets 
Suvayiv brs pardtota. In 459 E it is said: ovxcovv bn éopraié 
tives vopoberntéa, ev als EvvaEopev tas Te vipdas Kab Tous 
vupdious, cat Ovoiar Kal buvor rroinréot Tois nyweTépots ToenTass 
Wpérovres TOIS yuyvomévots yapuots. And at 461 A it is reckoned 
a sin against God and man to produce a child for the state ovy 
tre Ovary ovd vm’ evyav drs as ef’ Exaatots Tots yapots 
eUEovtat Kal iépecae Kal iepets cal Evprraca 4 TONS KTA. 


Section 3. The meaning of the words from yarerov pév to 
yevynoovas taidas morte ov Séov. 


We have thus obtained the point of view from which the 
whole passage is to be interpreted. While the cause of change 
from the best to the second-best commonwealth lies in the 
perishability of everything which is created, the process which 
leads to change is the begetting of children out of season. Let 
us now unravel Plato’s meaning by this clue. 

Plato deals first with the process leading to change (Avots). 
To plants and animals, he says, cometh Fie. viii. 
production or non-production (a crop or A 
no crop) of soul and bodies, whenever Ny 
revolutions join for each the circumfer- J. 
ences of their circles, these circumferences 
faring a short way for the short-lived, but 
the reverse for the reverse. That is to 
say, plants and animals have fixed periods a 
of gestation, which may be represented by 
mapa katpdv below as well as by the shewn to be certain. 


words of Aristotle (to be presently 1 See above p. 22. 
referred to): in the sequel it will be 


=— ce. 


| amma Lad rz ~z 


Sus poaeary —_— — o> — _ 
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circles whose circumferences revolve (Fig. viii). Every time 
that the fixed point A is reached, there is dopa yuyns te Kal 
owpatwyv, if the seed was sown on the last occasion when the 
same point of the circle was at A, and if it has come, without 
accident, to maturity: if however the seed was not then sown, or, 
though sown, has not come to maturity, there is agopia yuyis 
te xal owpatwv. The singular yuy7 is used because soul, 
viewed as the principle of life, is one in all plants, in all 
animals, and in both’. Why are the circumferences long in 
the case of long-lived animals, and short in the case of short- 
lived? Simply because animals that live long have long 
periods of gestation, and conversely. Aristotle takes note of the 
same general rule in his Problemata’: d:a ri ta pév tayvtoKa 
tav Cowv éoti, trav Sé ToAvypoveces 4 KUNoUS; 7} STL Ta paKpo- 
Bidrepa Bpadvtepov réduxe terXerovcbar ; Eats 5€ Bpadutexa 
Ta paxpoBia. 

The meaning of the words from Avous S€ 75 to evavtias may 
therefore be summed up in the sentence: In all plants and 
animals the period of gestation is fixed by nature. Now as 
man is the animal with whom in the ideal state we are con- 
cerned, we are prepared by this exordium for the mention 
of the period of gestation in the human race. It will come 
in due time. 

Plato proceeds to narrow the case down to man: “Now as 
touching your kind (i.e. mankind), clever though the leaders of 
the city be whom you saw educated, none the more will they 
by calculation together with perception obtain ” (literally, hat the 
obtaining of) “good offspring and no offspring, but this” (Le. 
evyovia Te Kal adopia) “ will escape them, and they will one day 
beget children when they ought not.” Several points in this 
require to be explained. First: in place of repeating dopa xai 
agopia Plato writes ev'yovias re cai adopias, because it 1s not 
enough for the prosperity of the ideal state, merely to produce 
children—the children must be good in quality: The word 
adoplas is full of meaning; it is the duty of the rulers to 
render, if possible, illicit unions unproductive, wravra d:axedev- 
oapevot TpoOupetcbat, partota pev pnd ets Pas expépery 

1 Of. Tim. 77 8. 2 x 9 p. 891> 25. 
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KUnpa pwndé y ev, éav yévnta, dav S€ te Biaonrat, ot Tw 
TuUOévat, Ws ovK ovens TpodHs TE ToLtovT@ (V 461 Cc). Second : 
how does ‘calculation together with perception’ help the 
archons in their efforts to obtain good offspring and avoid bad ? 
It is by the process which these words describe that the archons 
try to learn at what times the unions should take place. 

In the pages which follow, the truth of this proposition 
will be made manifest: but a few words are necessary now 
by way of caution and of explanation. It may be thought 
that the words Aoyiope@ per’ aicOncews refer to the faculty 
or process by which the rulers select the couples whose offspring 
will be good, not to that by which they determine the time of 
mating. This is not so, for, as far as choosing the right parents 
is concerned, the rulers have already abundant means at their 
disposal. Ha hypothesi, being as yet réXeoe dvdaxes, they 
thoroughly know the quality of every member male and female 
of the two higher classes, and Plato has provided them with the 
‘medicinal lie’—the xAnpoé tives coprot (V 459 C—460 A)— 
for bringing together the best men and women. But if it be 
allowed that the season of our begetting may have seemed to 
Plato to affect our destiny, we should expect him to provide his 
archons with some means of determining the right season, so 
far as the laws of nature will permit; and no such instrument 
has hitherto been put into their hands. We have indeed been 
told that state-marriages are not to take place at random, but 
on certain holy festivals, with every circumstance of pomp and 
splendour, but we have not been told by what method the 
dates of these festivals should be fixed. The method is Aoytopds 
per aicOnoews, and in the end it fails, from no fault of our 
rulers, but, as we shall see, dud ro pn pévery pndév ard’ 
dwavra év tit twepiodw peraBaraAeu, because “the great world 
spins for ever down the ringing grooves of change.” So much 
by way of caution. By way of explanation I would say this. 
Plato may well have wondered (see for example Protagoras 
319 A—320 c) why the children of good parents are often bad, 
and conversely, and it is not unreasonable to suppose that he 
attributed this in part to their having been begotten at wrong 
seasons. In the face of the unfathomable mysteries of human 
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fate, who shall say that he was wrong? Not Hesiod’, whom 
he continually follows, nor, I imagine, Hippocrates or Aristotle, 
or the Asclepiads of to-day. It is one thing to hold that we 
may safely disregard as an unknown quantity, if indeed it 
is unknown, the influence which the season of their concep- 
tion exercises on human creatures, and another to say that 
it has none: the man who is wise because he knows his 
ignorance will stop short of the dogmatic ‘no.’ For us, however, 
the interesting point to notice is that Plato thought we are in 
some measure affected by the season of our begetting. As 
surely as Nature has appointed for all animals, including man, 
a fixed period of gestation, so surely has she ordained times 
and seasons for their procreation, and they who disobey her, 
steering their lives by 7dovyn rather than by wdéAcpov, shall 
surely pay the penalty, if not in their own persons, in the 
persons of those by whom they fain would make themselves 
immortal’, ‘and finally in “red ruin and the breaking up of 
laws.” Such was the doctrine of Plato when he wrote the 
Republic, and such it remained to the end *. 


Section 4. The aepiodos of the Oetov yevunrov. 


We come now to the words éors dé Oeim pev yevvnte@ 
arepiodos jv apiOuds meptkapBaver Tédevos. Plato has stated 
that all {¢a have a fixed period of gestation: he now proceeds 
to specify the periods of (1) the Oetov yervnrov and (2) the 
av@perreov, beginning with the Oezov, on the principle é« Ads 
apxoperba. 

Four expressions require to be discussed before we can 
arrive at Plato’s meaning—viz.: mrepiodos, mreprAapBavet, aprOpds 
Ténevos, and Getov yevynrov. 

The word vrepiodos means nothing more than ‘way round.’ 
One complete revolution of any circle is a 7epiodos: two or more 
of the same circle, or one (or more) of one circle and one (or 
more) of another or others, are zepiodo. This will not be 
denied by any one who will take the trouble to study side by 


1 Works and Days 780—794. 3 See Laws v1 778 a ff., 783 p ff. 
2 Symp. 208 a ff. 
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side the examples quoted in Ast’s Lexicon of the use of rrepiodos 
in Plato. In the present passage the ‘way round’ is that des- 
cribed above in the words oray zepirpotrai éxactous KUKN@Y 
mepipopas Evvarrtwor: the epiodos of a Ociov yevynrov is there- 
fore fulfilled ray aepitporn Oeim yevyntr@ KUKAOUV Tepihopay 
Evvarry. Now it has been shewn that the words from $rap 
mepitpotrai to Evvarrwot refer to periods of gestation: we 
are therefore forced to the conclusion that the meplodos of a 
Oeiov yevvnrov is nothing more or less than the period of gesta- 
tion which ends in the birth of a Divine Creature’. This is at 
first sight startlingly anthropomorphic, and will appear to some 
readers about as unlike Plato as anything well could be, but let 
them reserve their judgment for a little. Were it ever so an- 
thropomorphic, as I shall shew that it is not, I would rather 
believe that Plato’s view of the Divine was as gross as that of 
his countrymen whom Xenophanes satirised so well*, than hold 
him guilty in one of the most finished passages which he ever 
wrote, of using a word which he has just explained, in a sense 
other than his explanation gave to it, and then in the very 
next sentence, which hangs so closely with the preceding that 
he actually does not think it necessary to repeat the word, 
giving to it again the meaning which he has already said that it 
bears. | 

The word veptAawBaver means ‘comprehends. If a num- 
ber is represented by a rectangle, its sides, or factors, are said to 
‘comprehend’ it, as in Theaet. 148 A, rov Troivuy petaEd rovrov, 
Gv kai ta tTpia Kal ra Tévte Kal mas Os advvatos loos ioduss 
yevéeo Oat...eibwv dé cal érdtrwv del wrAEUpAa avTOY TWepthLap- 
Bave....mpopncn aptOucv éxadécapev. In the present case, we 
are dealing, not with a number, but with a zepiodos which is 
comprehended by a number, and that number repthapBaves 


1 For zeplodos in the sense of ‘ period 
of gestation,’ cf. Aristides Quint. De 
Musica, p. 143, rats rav émrrayijvov 
weptédoes. Aristidesthoroughly under- 
stood this part of the number. 

2 Mullach’s Frag. Phil. Graec. Vol. 
1 p. 102 
GXN’ efrot xEtpas y’ eTxov Boes He AEovrTes, 


n ypawat xelperor kal Epya redely dwep 
dv dpes, 
trot pév 0 trot, Boes 5é Te Bovoly 
dnolas _ 

kal xe Oewv ldéas Eypadov xal odpar’ 
ézrolouy 

ro1add’, oldv rep xavrol Séuas elxov éuotoy. 
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qepiodov which gives the time that the revolution takes to 
accomplish. The period of gestation of a Divine Creature is 
therefore expressed by a ‘final number.’ 

I will now discuss the words réAevos aptOucs. It is well 
known that a ‘perfect’ number meant to Euclid’ and Greek arith- 
meticians generally a number which is equal to the sum of its 
divisors, eg. 6=14+2+3; 28=14+244+7+414 But there 
is not a trace of such a meaning in Plato, nor in the fragments 
of Philolaus*, and even among the later Pythagoreans numbers 
are often called ‘perfect,’ although they are not equivalent to 
the sum of their factors*, The rédesos apiOucs par excellence 
was 10 according to the Pythagoreans: Oewpeiv Set ta epya nal 
Tay eociay Td aptOue xatrav Svvapw, aris éotly év Ta Sexdde' 
peeyana yap Kal TavTeXns Kal TavToEpyos Kat Oeiw Kat ovpavio 
Bio xa dvOpwtrive apya Kai dyenov Kal Koopynrepa a Sivapts 
a@ tas Sexados*. But 10 was called by them zravreAns or réXeL0¢ 
simply because, as the basis of their system of calculation, which 
was a decimal one, it may be regarded as the ‘consummating’ 
or ‘all-ending’ number, the numbers above ten being considered 
merely repetitions of the first ten’. Plato was perfectly at 
liberty to call any other number réAevos which ‘ends’ or ‘brings 
@ consummation®” Let us see whether he does so. In the 
Timaeus, p. 39D, we find the words: gore 8 duws ovdev ArTov 
xatavonoat Suvarcv, ws 6 ye TéXELOS apLOuwos ypdcvou Tov 
Tédevoy eviauvTov WANpo! TOTE, OTAaY ATragay TMV OKTW TrEpLodwy 
Ta Tpos GAnra EvutrepavOévta Tayn oy Keparnv TO TOD 
Tavtod Kal dpuoiws avaperpnOévta xikdro. It is rightly held 
that we have here a reference to a Great Year—the period 


1 Kuclides Elem. vu def. 23 rédeos 
GpOpds orev 6 Trois avrod pépecw loos wy 

* Some of Philolaus’ fragments, 
whether genuine or not, are at all 
events tolerably early. 

3 eg. 3 and 9: see the Theolog. 
Arithm. pp. 138, 58 (ed. Ast). The 
number 3 is on p. 13 said to be ré\etos 
Ldcalrepoyv rwyv dAXw»y, implying that 
other numbers may also be 7ré\eor, 
though in a less specific sense. Cf. 


- Demme (referred to on p. 11) pp. 84— 


85. The rest of Demme’s article is 
radically unsound throughout. 

4 Philol. Frag. 13 in Mullach op. 4. 

5 See Zeller Phil. der Griech.‘ 1 p. 
367 note 4, and Aristotle quoted there. 

6 Cantor in his Vorlesungen zur Gesch. 
der Math. p. 142 agrees with me in 
denying that ‘perfect number’ here 
means ‘a number equal to the sum of 
its divisors,’ 
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within which all the eight spheres’ revolving around the « 
simultaneously reach the point from. which they started a 
commencement of our cycle, and at the end of whic! 
will be afterwards seen”) Plato, hike many other philoso] 
said that the Universe was not indeed annihilated, but in 
at least dissolved. From the fact that the same words, ré 
ap.Oues, are used both of the number in the Timaeus a: 
the number of the Oetov yevynrov, we may provisionally 
that these two numbers, the one expressing the durati: 
the World, and the other the period of gestation for a L 
Creature, are identical. This will be fully established late 

There remain the words dei yevvnr@. The ancients 
plained these words, with perfect justice, as referring t 
Universe: ovpavds 4} Kéopos 7 Kal adXo 6 Ti Tote ovopato, 
partor av Séxoito, TOP nuiv @vopacbw (Tim. 288). Th 
Timaeus there 1s abundant evidence that Plato regardec 
World as a Divine Creature; rovde tov xoopor, he says, 
Eurypuyov évvovy te TH adnOeia Sia tHv Tod Deo yeve 


1 viz. the circle of the Fixed stars, 
Saturn, Jupiter, Mars, Mercury, Venus, 
Sun, Moon: see Rep. x 507 ff. There 
is a good definition of the Great Year 
in Macrob. Somn. Scip. 1 11, 10. 

2 p. 68. 3 p. 69. 

4 See Plutarch repli rfjs €v Trai puxo- 
yovlas x 1017 c, and the references in 
Schneider. The scholiast (apparently 
Proclus; see Schoell p. 21) whom he 
quotes gives to the words Oetov yeryyrév 
a somewhat wider sense than I think 
the Timaeus will allow us to assign to 
them: Oefov yervynrdv ob tiv Srov dyoi 
xkéopov, el kal mporyounévws rovrov... 
GANG way 7d decxlynrov Kal wepipepdpevov. 
But if such a view is right, then an 
dvOpwrecov yervyréy, since it also is a 
mepipe pbuevov, 18 & Oetov yervnréy, where- 
as Plato here opposes the two yevynrd 
to each other as if they were distinct. 
The scholiast’s view rests really on a 
mistranslation: he takes Oetov yervnrév 
as ‘created by gods,’ not ‘divine 


creature,’ and so includes un 
the creations of the created gods 
Timaeus—e.g. man, birds and 

—everything in fact which has a 
but Plato does not here call 

divine. Proclus is nearer the 

when he observes (In Tim. 2 
&re rolvuy éxelvov (8c. Tod ws c 
Xpovov) ra wérpa wdvra mrepéxovT 
eds, Kab? a Kal rats puxais al 3 
Kal Tots owuacw émrireXovvrat Kal 
Bérpov THs SAns amroxaracrdoews 
yap Oclov yevynrod replodos, ny 4 
mweptiapBdver réXetos, ws mov pyc 
TloNrelg Zwxparns), ofros 6 xporr 
ptorixes éort TOv wérpwy T 
rats puxats 7 cwparixats ¢ 
kal gpovpnrikdos. It is true, an 
is the whole point of the Nuptial 
ber, that the eplodos of the Oetorv 
rov seemed to Plato to control th 
vyra Which are within it, but thi 
different thing from saying th: 


Oetov yerwnroy is wav rd wepipepow 
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apovoiav': with which compare the words of Proclus (in Tim. 
89 pb): érav Sé Euvyov avro kal Evvouv tdys, Oedv avr 
xaréices, OT7ep 6 Idkatwv ev Tonditela pév Octov yevvnrov, 
€vraida Sé Oedv evdaipova wpocereiv tov Kkdapov nkiweoe. 
The Universe is @eiov, because it is a God; yevyntov, because 
it is created’. 
The GOetov yevyntov is therefore the World, and we have 
thus reached this (at first sight) somewhat curious result. 
The period during which the World is in the womb is of the 
Sa7ree duration as the period during which the World lives. In 
other words, the Universe takes as long to make as to unmake: 
the time of its making is expressed by an dpsOycds which fulfils 
(7 eXe.07)* its growth, the time of its nnmaking by the self-same 
‘number fulfilling its destruction. It needs no mythical inter- 
pretation to enhance the splendour of this idea, the full sig- 
nificance of which will be explained in Section 6. 


Section 5. The wepiodos of the avOpwreiov yevynrév. 


The general statement, with which we started, that every 
living thing has a fixed period of gestation, has now at last been 
narrowed down to man. The period of gestation. for a human 
creature, says Plato, is the “first number in which root-and- 
Square multiplications, having laid hold on three distances, etc., 
Will make all things” (ie. all things in the development of the 
Child within the womb) “conversable and rational towards one 
4n other.” 

We have seen that the three distances are 3, 4, and 5: 

&Nqd 216 is the number in which 3 x 32, 4x 42, and 5 x 5? are 
fowand. Plato declares that 216 is the shortest number of days 


that can elapse between conception and the birth of a fully 
* 308: of. 80D, 32, 34.4, 34.B (ed- _ not, it will be allowed that if Plato can 
Sal zeova Gedy abrdv éyervjoaro), 37 0. call the world yevyynréy in the Timaeus, 
= 2838 yéyovev’ dpards yap amrés re he may do so with equal justice in the 
fore Kal oGua Exwv, rdvra 5¢ 7a roaitra §«=»- Republic. 

le Bard, Ta 8 alcOnrd, 5bEy mrepiknwra 3 reXevot is used with the same mean- 
MET” aloOhoews, yryvoneva Kal yevynrd ing in the Theol. Arithm. p. 58 (Ast): 
”. Whether these words are to «andetras dé avry (8c. évveds) rereogdpos, 

be taken in their literal meaning or  eAecot 5¢ 7d évvedunva. 


A. , 4 
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developed child, and this is the full meaning of wpdrq@. It is 
fortunate that Aristides Quintilianus’, in the passage to which 
we have already referred’ as full of allusions to the Nuptial 
Number, helps us here again. Speaking of the Pythagorean 
triangle, he says: add’ ef cal Tov TAEUpay ExaoTny Kata Babos 
avéncaypev (Bab0s yap 7 cwpaTtos huats) Toinoatmeyv ay 
tov Staxoota Sexaéé, icapiOuov dvtTa auveyyus TO TOV 
érraunvev. mdady 6é Tas tpeis ém’ adAndovs Kata Babos 
Toijoavres, Kal TO Tpoeipnuevm mpocOérres (1.60. [3 x 4x 5] 
+ 216 = 276), rov Tov évveaunvev ovrtTibemev Staxdota éB- 
Sounxovraée. As 210 and 270 days were generally regarded 
as the periods respectively of a seven and a nine months’ child, 
he adds: ev dudorépous dé 6 && repitrever, yapixds Tuyyavev 
5: airiav®. It is curious that Plato should have selected the 
period of the seven months’ child as the period ordained by 
nature, but on this subject the opinions of the ancients differed 
very widely, as we may see from Censorinus‘, who observes 
“quoto post conceptionem mense infantes edi soleant, frequenter 
agitatum inter veteres nondum convenit.” In Book v (461 D) 
he recognises both the longer and the shorter periods, and we 
shall see that room is made for both of them in a later part of 
the Nuptial Number. The fact that the sum of the sides of 
the Pythagorean triangle when they have been cubed is nearly 
equal to the period in question, may well have determined Plato 
to choose the number 216. It should also be noted that 216 
(= 2° x 3°) is the product of the cubes of the first even (female) 
and odd (male) number (cf. Macrob. Somn. Scip. 1 6. 15—16), 
and cubing makes body: Bados yap 4 oepatos vats, as 
Aristides says. 216 =6° is also the area (6) of the Pythagorean 


1 p. 151 (ed. Meib.). 

2 p. 16. 

3 Cf. Theol, Arithm. p. 40 (Ast): ére 
5é 6 awe Tov of KUBos ctor’ ylverat, 6 em 
érrauivur yovy.os xpovos, cuvapOpov- 
pévuw Trais érrd tay EE uepav, ev als 
dppovrat kal diadicers omdpuaros dap- 
Bdvec ro owéppa. The first six days 
were not credited with any great effi- 
cacy, a8 appears from an unpleasant 
story in the beginning of the Hippo- 


cratean treatise wept dicts walduv. 
The airia mentioned by Aristides is 
that 6 is the product of the first even 
(i.e. female) and the first odd (i.e. 
male) number: 2x3=6. This may 
or may not have occurred to Plato: it 
probably did occur, but I think he set 
no great value on it. 

4 De die Natali v1 2, where a num- 
ber of different views are mentioned: 
ef, Gellius Noct. Att. m1 16. 
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triangle cubed: it is likewise 6 x 36, and 36 is not only the 
sum of the Pythagorean terpaxrvs (1, 2, 3, 4, 5, 6, 7, 8), but, as 
being the number of the Sexavoi or wpooxorro:, was considered 
to be peculiarly important in generation’. But it should be 
remembered that Plato’s object is not so much to determine 
when children should be born as when they should be begotten. 
He was firmly convinced that Nature has appointed for man, as 
she has for many of her other children, a fixed season for beget- 
ting good and healthy offspring. In deciding what this season 
is, he had as little to guide him then as any man who holds 
similar views has now, or perhaps even less. What he did do 
was probably something of this kind. Taking the shortest 
period of gestation as his unit of measurement, viz. 216 days, 
he divided a woman’s life into periods of 216 days, from the day 
when first she was able to conceive a child. It is this process 
of calculation, or something like this, which is meant by Aoyio- 
pos pet’ aicOncews. aicOnos is observation by the archons 
of the time when each individual girl reaches the age of puberty, 
and ANoytopos is the calculation by which they divide her life 
into periods. There is no reason for holding that the words 
mean “calculation together with perception of the heavenly 
bodies,” for it would be a waste of labour to deduce from the 
stars what a perfect organisation within our ideal city could of 
itself supply, even if Plato admitted practical astrology into his 
city, of which there is no evidence*. During the time when 
Plato allowed a woman to bear children*, she would, so far as 
the claims of maternity or other circumstances would permit 
her, unite with a bridegroom on the first day of each of these 
cycles, and possibly on other days within the cycle in which the 


1 Compare note on p. 53: and Cantor 
Gesch. der Math. p. 86. See also 
Procli partes ined. (Schoell) p. 32. 

3 The only use of astrology would 
be (like the Roman gpectio) to fortify 
the archons when they said ‘‘Don’t,” 
but they are tolerably secure already. 
The Nuptial Number being xépros dec- 
povuy re kal xe.povwy yevécewr, afforded 
ample scope for the astrological enthu- 
siasm of the Neoplatonists : cf. Schoell’s 


Procli partes ined. p. 27, 34 ff. de? 
rolyuy rods Tuv yauwy Kuplous Tov Katpov 
aurav Onpav xara pev rd amrdavy dd 
Te Tov wpocKkéruy Kal THY TobTOLS Tap- 
avareddovrwy aorépww re cal dexavav. 
Proclus proceeds to illustrate this at 
length. See also Thompson on the 
Phaedrus 252 £. 

3 This was (in the Republic) between 
the ages of 20 and 40: see v 460 E. 


4—2 
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number 6 predominated (e.g. on every thirtieth or thirty-sixth 
day). This point will be briefly touched upon again. 

I will now explain what is meant by av&joas Suvapevai tre 
kat Svvaotevopmevat, tpels atrograces, TéTtapas 5é Spous Aa- 
Botcat opovovytwy te Kal dvopotovyTwy Kal av£€ovTwov Kal 
fOivovTwy. It is manifest that these words denote in some way 
the gradual growth of the child within the mother’s body. 

The rpeis atrootacess, which we saw to be 3, 4, and 5, are the 
third, fourth, and fifth months from conception, the four Spo 
being the beginnings of these three months together with the 
end of the fifth, We know from Censorinus’ that a peculiar 
importance was assigned by the Chaldaeans to these three 
months in the development of the embryo, and as we shall see 
that Plato is following the Chaldaean reckonings in the next 
sentence, we may assume that he has them in his mind here 
also. “Itaque eum” (i.e. the sun), says Censorinus, speaking of 
the Chaldaeorum ratio, “qui stellas ipsas quibus movemur per- 
movet, animam nobis dare qua regamur potentissimumque in 
nos esse moderarique, quando post conceptionem veniamus in 
lucem ; sed hoc per tres facere conspectus.’ He then explains 
the word conspectus as follows. The circle of the Zodiac, which 
is traversed by the sun in the course of a year, is divided into 
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twelve equal parts (Fig.ix). In each part the sun tarries about 
a month. Sed signwm quodlibet cum ceterts singulis habet mutuum 
conspectum, non tamen uniformem cum omnibus: nam vali- 
diores alii, infirmiores alii habentur. At the time of conception 
the sun must be in some one sign, and in some part of it: the 
name of this part is the locus conceptioms: they are in all 360, 
30 in each sign: and they are called by the Greeks poipaz, eo 
videlicet quod deas fatales nuncupant Moeras et eae particulae 
nobis velut. fata sunt’. Now let us suppose that a child is 
begotten when the sun is at the point A in our figure and let 
us follow his development. When the sun passes into the next 
sign, viz. CD, locum illum conceptionis aut imbecillo videt con- 
spectu aut etiam nec conspicit: nam plures proximantia sibimet 
zodia invicem se videre omnino negaverunt. This means that 
in the second month the child makes no considerable advance. 
But when the sun enters on the third sign and the child conse- 
quently on the third month, tunc primum illum locum unde 
profectus est videre dicitur, sed valde obliquo et invalido lumine ; 
qui conspectus vocatur xara é£aywvov, quia sextam partem 
circuli subtendit (i.e., by joining every alternate sign, a hexagon 
can be inscribed within the circle). In the third month there- 
fore the child makes at all events some progress. When the 
sun reaches #, and the child thus enters on the fourth month of 
its development, the sun videt xara retpaywvor, for a similar 
reason. When the fifth sign and month are entered, xara 
Tplywvoy aspicit: nam tertiam signiferl partem visus ille me- 
titur: quae duae msiones, adds Censorinus, tetragoni et trigon 
perquam efficaces incrementum partus multwm adminiculant. The 
conspectus from G, when the sixth month begins, omni caret 
efficientia : eius enim linea nullius polygoni efficit latus. But 


1 Cf. Aristides Quint. p. 152 foll. vduor in Aristides is probably corrupt), 


where all this is worked out in detail, 
and Stobaeus 1 § 470ff. It appears 
from these writers that each sign was 
further divided into 3 equal segments, 
the whole circumference being thus 
split up into 36 portions of equal 
length, which were called dexavol or 
wpooxora Or perhaps wpovdpuor (for duo- 


and made use of in casting horoscopes. 
Sext. Emp. Adv. Astrolog. p. 728 ff. 


_ (ed. Bekker 1842) gives abundant in- 


formation on these points: cf. August. 
de Civ. Dei v cc. 1—7. See also Sir 
G. ©. Lewis’s Ancient Astronomy 
p. 306 ff. and Proclus in Schoell p. 32 
referred to above. 
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from the seventh sign, quod est contrarium, plenissimus poten- 
tissimusque conspectus quosdam iam maturos infantes educit, 
qui septemmestres appellantur, quia septimo mense nascuntur. 
Seventh month children are accordingly said nasct cata dca- 
petpov. The Pythagoreans, as we learn from the same 
authority’, thought the child was born precisely at H, ie. after 
210 days: Plato held that it remained in the womb for 6 days — 
longer, and as 216 = 6 x 36, it is reasonable to suppose that the 
number of the dexavoé (86) affected his calculations’. 

We can now see the reason why Plato called cubings “multi- 
plications of root by square.” It would seem that he, or those 
whom he is here following, held that the potency which the 
child receives at the moment when it enters on the third, 
fourth, and fifth months respectively results in each case by the 
end of the month in an increase which is equal to the original 
potency made solid. The sun, as the giver of all increase*, may 
well give increase to the embryo, and greater will be the in- 
crease, the more fully as the months roll on he flames upon the 
joipa of the child’s conception. It is the business of Nature to 
receive his potencies, which may be measured by 3, 4, and 5 in 
the three months that make the child, and (@da0os yap 7 oodpa- 
Tos duots), making them solid by adding to them two dimensions, 
create the body of a living child‘. 7 

I have still to explain why the words 6poiovyrwy re Kai 
avomotouvTay Kai av€ovrwy cat dOivovtwy are said of months. 
The rolling months ‘make like and unlike, because days and 
nights, nay, spring and summer and winter’ are their offspring, 


1 Ch. x1. 

2 See note on p. 53. 

3 Rep. vit 509 B rdv ALov Tots dpw- 
pévois ob povov, cluat, Thy Tov dpaicbas 
divayuy mwapéxew giges, a\Ad Kal Thy 
yiveow xal avénv Kal rpopiv. 

4 Proclus (see Schoell p. 28) appears 
to give to the words avijces duvdpeval 
Te kal duvvacrevomevac a further astro- 
logical meaning, interpreting duvauevac 
of the stars that prevail, and duvacrevd- 
pevac of the stars which are prevailed 
against év rais cropluas wpats. There 


seems however to be no trace of the 
astrological meaning of dWwac0ar and 
duvacrevecOat as early as Plato. 

5 Aristotle even went so far as to 
say that the moon—pijvy the maker 
of months—produces a winter and 
summer in the months as the sun does 
in the year: see De Gen. An. Iv 2. 
767" 5 6 pev yap jros ev Sy re 
eviauT@ moet xeudva Kal Bépos, % Se 
cedjvn év TH pnvi. Compare Schoell’s 
Procli partes ined. p. 29, 1, and Sir 
G. C. Lewis’s Ancient Astronomy 
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ever like themselves and unlike one another. They wax and 
they wane with the phases of the moon that bore them’, even 
as their own children, night and day : 


els 6 watnp, tatdes Sv0 Kai Séxa’ Tév Se éExadoT@ 
xovpat éEnxovta Siavdrya eidos éyovcat’ 

ab pev Nevxal éacw idety, at & avre pédawwat, 

9 Ul , > 2A ] , ef 2 
aBavarat S€ tT éotoat atropOwv8ovew arracai’. 


I have now to deal with the words mavta mpoonyopa Kal 
pynta mpos dAAnAa atrépynvayv. It is curious that these words find 
an echo in a fragment attributed to Philolaus’ on the virtue of 
the number 10. The resemblance may be interpreted as an 
indication either of the spurious or of the genuine character of 
the fragments of Philolaus, but I am inclined to think that 
it is slightly in favour of the genuineness of this particular 
fragment, for it is not unlikely that in a passage so full as this is 
of Pythagorean influence there should be some verbal indications 
of the source whence Plato drew something of his inspiration. 
However this may be, we are told by Censorinus* that the 
Pythagoreans thought the development of the embryo pro- 
ceeded according to the proportions of the harmony or octave: 
eos vero numeros, qui in uno quoque partu aliquid adferunt 
mutationis, dum aut semen in sanguinem aut sanguls in carnem 
aut caro in hominis figuram convertitur, inter se conlatos 
rationem habere eam quam voces habent quae in musica ovp- 
gewvoe vocantur. How they worked the idea will appear from 
these words”: quorum prior ac minor (sc. partus, i.e. the seven 
months’ child, to which they assigned a life of 210 days within 


the womb) senario maxime continetur numero. Nam quod ex 


p. 310. Proclus explains duootvra re 
cal avouoovvra as astrological terms 
equivalent to cuugwva and dovuduwva : 
here again he seems to be ante-dating 
the superstitions of his own age. 

1 Hesiod ( Works and Days 771) calls 
the first half of the month defdpevos, 
and (ibid. 796) the second ¢6lvwy. 

2 Cleobulus ap. Stob. 1 240. I shall 
have occasion to refer to this epigram 
again. 


3 Mullach 1 p. 4 viv 62 odros (sc. 
dpb uos) mrorrday Wuxdv apuotw alodjoes 
wdvTra yvword kal wordyopa ah- 
AHAoLS KATA yywmovos Piow admrepyd- 
ferat. It was Tannery who first 
drew my attention to this remarkable 
parallel. 

4 Ch. rx ad fin. Cf. also Arist. 
Quint. p. 142, and Plut. wept rijs év 
Tiwaly puxoyovlas x11 1018 B. 

5 Ch. x1. 
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semine conceptum est, sex, ut ait (sc. Pythagoras), primis diebus 
umor est lacteus, deinde proximis octo sanguineus: qui octo 
cum ad primos sex accesserunt, faciunt primam symphoniam dca 
teaoapwv. (That is, the fourth, which is 8: 6 or 4: 3.) Tertio 
gradu novem dies accedunt iam carnem facientes: hi cum sex 
illis primis collati sescuplam faciunt rationem et secundam 
symphoniam 6ca vévre. (That is, the fifth, which is 9:6 or 
3:2.) Tum deinceps sequentibus duodecim diebus fit corpus 
iam formatum: horum quoque ad eosdem sex collatio tertiam 
$a macy reddit symphoniam duplici ration subiectam. (That 
is, the octave, which is 12: 6 or 2:1.) Now6+84+9+412=835, 
and as we saw on page 35 that 35 is a appovia, 210 which is 
6 x 35 contains 6 dppovias or octaves. It is impossible not to 
admire the ingenuity of this, whether it rests on any foundation 
of fact or not, but the question of interest for us is, How did 
Plato picture to himself the ‘harmony’ in the development of 
the child? So far as I have observed, he has not expressly told 
us in any of his writings, but it is worthy of remark that the 
making of Soul in the Timaeus likewise proceeds according 
to the proportions of the octave’, and that the Universe is con- 
stituted, as Plato thought, in the same way*. I have little doubt 
that if he speculated on the subject at all, he followed closely 
the views of the Pythagoreans, framing the Microcosm, as his 
manner is, on the lines of the Macrocosm, for although he made® 
the period of gestation 216 (i.e. 6 x 36) rather than, with the 
Pythagoreans 210 (i.e. 6 x 35), yet 216 is only 210 + 6, and 6 is 
itself a significant number‘, being the union of the first male 
and female numbers’. 


1 Tim. 35 3B. In the Timaeus 44 p ff. 
the creation of man’s body by the 
created gods is described. It is reason- 
able to suppose that the embryo was 
thought by Plato to develop on the same 
lines as those on which the gods first 
made the human body, and a minute 
study of the Timaeus from this point 
of view might possibly yield some in- 
teresting results. In Tim. 91 p Plato 
sums up the development of the embryo 
in the words péxp wep av—ws els 


apoupay Thy uArpay dbpara bwd omeKpoTn- 
ros kal ddidrdaora fpa xaracrelpayrtes 
kal mddwv dtaxplvayres preydda évrds 
ExOpépuvrac Kal pera rotro els is 
ayaysvres Siwy droredéowor yéveow. 

2 Rep. x 617. 

8 See above, p. 54, 

4p. 50 above. We shall see that 
Plato recognises the period of 210 days 
and also the longer period of 270 in 
the sequel. 

° In Aristides pp. 142 foll. many 
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Let us now sum up our explanation of the wepiodos of the 
avOparevoyv yevvntov. It is the shortest time within which a 
child can be perfectly fashioned within the womb, viz. 216 days, 
and it is during the third, fourth and fifth months after con- 
ception that the harmonies of a living organism are fulfilled. 


Section 6. The Diapason: or the words from ov éitpiros 
mvOpuny to éxatov 5é xvBwv tpiados explained. 


We now approach the diapason-—the cycle of the Universe. 

I will shew that the words which we are about to discuss give 
us both the zrep/odos of the Oeiov yevvnrov and the Great Year— 
the duration of which is one and the same, I will farther esta- 
blish yet more surely what we have already seen to be probable, 
that the period of the world’s making was conceived by Plato 
as of the same duration as that of its unmaking; in other 
words, the Greatest ¢veavtos, which, as we shall see is 72000 
years, falls into two periods, each of 36000 years, in one of which 
the world is made, as in the other it is unmade. With Plato, 
as with Heraclitus, the Universe is eternal, not because it 
always is as we see it now, but because for evermore it is born 
and dies, each successive body housing its immortality in time: 
Koo pov TOVdE TOV aUTOV aTravTaY ovTE TLS Oedv OvTE avOpwTraY 
EToinge, GAN Hv aiel Kai Eote nai Eotas TWOP aeiCwov, aTTOmMEVvOY 
peétpa cal atroaBevvipevov pétpa’. 


interesting remarks are made on the 
correspondence of the numbers 210 and 
216 and their parts with the pheno- 
mena of gestation. Thus in 35 days 
(the sum of 6, 8, 9 and 12), the child, 
he says, is formed: and 35x 6=210, 
which is the weplodos trav érraytvwr 
juepnola: the sum of 1, 2, 3, 4 (in 
which are involved the taos, dtrdaclwy, 
quddcos, and érirpros ratios) =10, 
added to 35, yields 45, xaé’ &y dace 
poppoicbar Ta éevveaunva: and 45x6 
=270, which is the number of a nine 
months’ child. It is also important 
for our purpose when in speaking of 
the Pythagorean triangle he notices 


(p. 151) that the sum of the sides 3 
and 4=7 (the weplodos, in months, of 
the éxraunvos), of 4 and 5=9, of 3, 4, 
and 5=12 (the number of signs in the 
zodiac), and that (as we have already 
noted) the sum of the cubes of the 
sides =216, and 216+ (3x 4x 5)=276 
which is about the period of the nine 
months’ child. The Pythagoreans 
were certainly single-minded and whole- 
hearted in their devotion to the octave 
and their favourite triangle. See also 
Plutarch wrepl rijs év Tipaly yuxoyovlas 
xl. 
1 Heracl. Frag. 20 (ed. Bywater). 
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It will be convenient to begin by justifying more fully than 
has hitherto been done the statement that The period during 
which the World 1s in the womb 1s equal in duration to the pervod 
during which the World endures’. 

We are here concerned primarily with the myth of the 
Politicus (268 E—274 E), the Timaeus 29 E to the end 
(especially 41 a—44 D), and to a less extent with the speech of 
Aristophanes in the Symposiwm (189 c—193 E). 

The myth in the Politicus is so important for the right 
understanding of the zrepiodos of the world’s creation, that some 
account of it 1s absolutely necessary here. I will analyse it as 
succinctly as I can, quoting the words of the original where 
they are important for my immediate purpose, which is to 
prove that, in the Poltticus, the period during which God 
accompanies (cuptrodynyet cal cvyxucret) the Universe upon its 
way is in fact the period during which the Universe ts being 
fashioned in the womb of the Creating Soul*. 

At one time, says Plato®, God himself accompanies and 
helps to wheel the revolving world, at another, when the times 
are fulfilled, he lets it go, and the Universe begins to roll back 
again spontaneously, C@ov ov Kail ppovnow eidnyds ex TOD 
guvappocavtos Kat dpyds. The reason for the reversal of 
the world’s motion is that the Universe, since it partakes 
in body, is not exempt from change, but being more nearly — 
so than is aught else corporeal, tyv avaxvxrnotv elAnyer, 


1 T have no wish to mingle in the 
wordy war which has raged from the 
time of Aristotle on the question 
whether Plato really held the world 
to be yewnris xara xpdvov, and not 
merely xar’ éxlvoay (see Zeller? u p. 
666 ff.). It does not affect my argu- 
ment or results in the slightest degree, 
because those who interpret Plato 
in this matter allegorically may simi- 
larly interpret me: they have some- 
times to be so interpreted themselves. 
Our first business is to interpret aright 
what Plato said: when we have done 
this (as we have not done yet), it 
will be time to inquire whether he 


meant what he said to be literally 
understood or not, See also page 68, 
note 2. 

- 2 In the Orphic verses this identical 
metaphor is used: see Proclus in Tim. 
94B: wavTa yap év Zyvos peydrXrou 
rade Swmare xetrat xal Znvos 8’ 
évi yaorépst atv pa wedtbxes, and 
again 95 rodvexa oly TH wayrl Atos 
mwahw é€vros éruxOn AlOépos evpelns 4d’ 
ovpayou adyAaov byos xrA. This whole 
section in Proclus is most instructive, 
as well as sections 99—100, whether 
Plato followed the Orphic doctrines, or 
they him. 

3 Polit. 269 c ff. 
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Ort opulxpoTaTny TAS avTOD KiWnoews Tapadrrakttv. Thus 
Plato declares that the Universe roré pév ua’ adddAns cuptTrodn- 
yetcOat Oceias aitias, TO Civ maduv émixt@omevov Kal 
NapRavovta aBavaciay émicKkevactny wapa tod §n- 
peeoupyod, tore 8 bray aveOy, 80 éavtod avtov tévac’. At 
present the universe is rolling back (dvaxvxAnors): in the 
reign of Cronus it rolled forward*. The end of the backward 
is the beginning of the forward movement, and when the 
forward ends, the backward begins, and the limits of both are 
marked by destruction among animals and men. 

When the backward movement ends, and the forward 
begins, a few men are left surviving, and these suffer change 
in sympathy with the whole. The old grow middle-aged and 
young again till at last they dwindle to a point and disappear: 
fresh generations are born, not from one another, but from the 
earth: for those that lie dead within the earth come to life 
again and in their turn are born old, grow young, and vanish, 
Ogous un Oeds avTa@v eis GAAnY polpay éxopicev. In those 
days, when God ruled the rolling world, and divine shepherds 
kept their flocks, no creature preyed on any other, nor was 
there any war nor strife. God was himself the shepherd of the 
earth-born: they had no vrodcrefas nor KtTnoeELs yuvatkov Kat 
qaiiwv, being born by resurrection from the ground. The 
earth, their mother, fed them with abundant fruits, and they 
toiled not, neither did they spin. Whether they were happier 
than we depends entirely on whether they used their manifold 
advantages as means to help them to attain unto wisdom: 
tradition says they did not. 

When the forward movement ended, and petaBorAnv eéet 
giyvecOas Kai 87 Kai TO ynivov 75n Trav avnrwTO Yévos, Tacas 
éxaoTns THS Wuyns Tas yeveoess aTrodcdwxvias, boa Hv ExdoTy 
mpootaxGev, ToTadTa els yy oTéppata Teoovons, then 
the pilot of the Universe olovy anédariwyv olaxos adéuevos 
eis THY avTOD meptwmnyv awéotyn. Thereupon began the 
backward movement. At first there was cespos within 
the world, attended by destruction among all kinds of living 
things. The few who survive, ceasing to become young, grow 

1270 a. 2 271 v, 269 a. 
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old, while those just born with hoary hair die and return to 
the earth from whence they have just come. Fresh genera- 
tions are no longer born from the earth, but even as the world 
is now left to itself, so also are all its parts, and each race 
breeds offspring from its kind’. After the shock of turning, 
mpoeOovros ixavod ypovov, OopiBwv te kal rapayns on Tavo- 
pevos Kal TeV ceLtopaV, yadXnvns éertnaBopevos els Te TOY 
elwOora Spopoyv tov éavrov KaTaKxoopovpevos Tel, émripéederav 
Kal Kpatos éywv autos Tov évy avT@ TE Kal éavTod, THY TOU 
Snucoupyod Kal. jTarpos atrouvnpovevov Sidaynv eis Svvamuy ’*. 
Gradually the Universe became less and less accurate in its 
movements: tovtwy 5€ avT@ TO cwpuaToedes THS TUYKPacEws 
aitvov, TO THS Wada Tote hucews Evvtpopov, Sts woAAHS 
nv peTéxov atakias mpiv eis TOY viv KOcpMOY adiKéa Oat’: 
it is 7 €umpoa Gev &Ets to which is due 60a yarerra Kai ddica 
évy ovpav@ yiyverat. As time rolls on, the Chaos of the past 
makes itself felt more and more till the world is at last in 
danger of perishing fur ever with all that it contains. There- 
upon God, careful lest his Universe should vanish eis tov THs 
avouowwTntos adieipoy dvta Tomov, takes the helm again, and 
reversing the motion of the world, a@@avatrov avrov xal aynpev 
atrepyateras *. 

It would be an interesting inquiry to investigate the sources 
from which Plato drew the materials for this myth. That it 
embodies many echoes of the early cosmogonies, there can be no 
doubt. The essence of the whole story is contained in two lines 
of Hesiod, who, in speaking of the end of the fifth or iron age 
in which we live, observes 


b] 9 4 A A 4 
Zevds 8 dréoes nat Todto yévos peporav avOporTroar, 
aoa ’ ’ , 5 
€UT ap yeuvopevot TodLoKpoTadpos TeAéOworr *. 


Plato would have interpreted this to mean: the present 
age will end when the age of ynyeveis begins. Now as many 


1 273 & ff. Polit. 273 8, where rota gdivra of 
2 273 a—B. course means ‘‘born with grey hair.” 
3 273 B. See also Heraclitus Frag. 78 (ed. By- 
+ 273 z. water): the germ of the myth is to be 


5 Works and Days 178—179: cf. found there also. 


THE SIGNIFICANCE OF THE NUPTIAL NUMBER. 61 


of Plato’s predecessors and notably Empedocles’* held that the 
world was in the process of being formed when she put forth 
the earth-born creatures, it is probable that the ‘children of 
earth’ in the Poltticus are likewise intended as a feature of the 
making of the world. 

That it 1s the creation of the world which Plato means by 
the ‘forward movement’ in this myth can be proved I think, 
not cnly by a study of the language taken by itself, but also by 
comparing the whole myth with the Timaeus, and illustrating 
it by the Symposium. Let us first look at the passage by 
itself. The language of 270 a* seems to me conclusive. While 
the world is being guided by God, it is to &mv wadev éme- 
KT@pmevov Kal AauRavovra abavaciav émicxevactnv. The 
present participle can only mean that the world is acquiring 
life again, that 1s, is being recreated, refashioned in the womb 
of the Divine, while God accompanies it. Once let go’, the 
world is described as {gov dv xai ppdvnow eirnyos éx Tod 
cuvappocaytos avtTo Kat’ apyas (269 D): and to what can 
cuvappocavtos refer if not to the dpyovia of creation? Nor is 
it possible to read the description of the life of the ynryevets 
without being driven to think of the golden age of Hesiod *, 
when our world was being made and the children of the Earth 
like Gods 

ECwov axndéa Oupov eyovtes 
voodiy adrep te Tovev Kat oltvos’ ovdé ru Secdov 
ynpas én, avel 5€ todas Kal yeipas bpuoroL” 
téptrovt’ év Oarinot xaxdv exrocOey aravrov 
Ovncxov § ws vive Sedunpévot: eoOra 8 wavta 
Toto ény: xaptrov 8 é&pepe Ceidwpos apouvpa 
avTo“aTN ToAXCyv Te Kal adOovor. 
1 Mullach 1 p. 9 vv. 306—309, 313 5 See Symp. 189 x. I strongly sus- 


—316. 

2 See above, p. 59. 

2 I do not think it is by accident 
that Plato selects the word dve67 in 
270 a, for dvcévac means sometimes “ to 
put forth offspring” (e.g. Rep. mr 414 
E), but of course no stress can be laid 
on this. 

Works and Days 109 ff. 


pect that Hesiod also conceived of the 
golden race as round, and never grow- 
ing old, but young (ob5é ri dechdv yijpas 
éxfw), and dying like a sleeping 
child (@vqjcxov 8 ws bevy dedunuévor). 
A thorough study of the influence of 
Hesiod and Hesiodic notions on Plato 
would amply repay the trouble. 
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Further: the words of 2738 foll. harmonise well with my 
theory. The world when it is let go fares ill, because of the 
slumbering elements of chaos, in which it partook before it came 
into its present xéopos—viz. when it was in the making and 
God accompanied its movement. In like manner, the creation 
of the body of the world in the Timaeus is nothing but the 
reducing of chaos into order: see for example 30 A wav dcov ny 
opatoyv trapadaBav (sc. 6 Oeds) ody ovyiay dyov add KLvov- 
EVO TANMMEADS Kal aTaxTas, eis TaELY aUTO Hyayev ex THS 
ataklas, nynoduevos éxeivo TovTov mavrws ayewov. The pre- 
sence of the Deity coerced the chaos while he made the world, 
but when the universe has issued from the womb, the trouble 
reappears. , 

We have now to compare the myth of the Politicus with the 
making of the world in the Timaeus, and the speech of Aristo- 
phanes in the Symposium. 

No one can read the Poltticus and Symposium side by side 
without being struck by the likeness between these two splendid 
efforts of the cosmological imagination. The spherical creatures 
of the Comic Muse are none other than the ynyeveis of Philo- 
sophy, who éyévywy cal érixtoy ovK eis aXNANAOUS GAN’ Els YAY 
@omep of Téttuyes’. The slicing of the sphere asunder and the 
consequent creation of creatures like ourselves is the comedian’s 
description of the moment of avaxv«dnots, while the yearning 
of the two halves to reunite and make éy é« duo symbolises 
the longing of the iron age for the ancient realm of gold. 

More might be made of this, but the Timaeus offers us an 
even more fruitful field of discovery. In the earlier part of that 
dialogue we have abundant references to the convulsions which 
attend the changes in the world’s movements’. It is true that the 
Timaeus is less precise on this point, as for example when the 
change is called simply mapaddakis*, and not, as in the Polvtz- 
cus, further defined as avaxv«rnots, but this is because Plato’s 
purpose in the earlier part of the Zimaeus is to describe, not the 
moment of the world’s rebound, but the course of its forward 
movement—in other words, its generation. The myth of the 


1 Symp. 19138, Cf. Polit. 271a. 8 22c. Cf. Polit. 2698. 
2 E.g. Tim. 21p, 22c—p, 238. 
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Politicus is in fact the circle of which the Timaeus is one half. 
While the one sketches in majestic outline the whole progress 
of the Universe from the moment of its inception to its decline, 
the other describes in detail how the Macrocosm and Microcosm 
were constructed. In the half-circle which is common to both 
we shall find that they agree. 

It will be remembered that in the Timaeus, after God had 
created the world, and before mortal bodies were fashioned, he 
“abode in his own nature”: xal 6 pev 8 davta tatra s1a- 
Tatas éwevey ev TS éavtov Kata Tpotrov 70e*. What is this 
but the retiring to his watch-tower? tore 57 tod tmavtos 6 wey 
kuBepyntns, olov wndariwv olaxos abéuevos, eis THY AUTOD TeE- 
piwirny aréorn®. The moment for the creation of man has come, 
and the created gods fulfil their part®. This it was no part of 
Plato’s purpose to describe in the Politicus, because the Timaeus 
fills the gap. But the younger gods do not create the soul, but 
only the human body: whence then do they get the soul? God 
had created it already, and sown it in the earth, and the other 
instruments of time: @omepe tovs pev ets ynv, Ttovs 8 eis 
aednvny, Tovs & els TAaAAA Gpyava ypovov*. Did the seed lie 
dormant after it wassown’? Here the Polvticus fills the gap°: 
émet0n yap wavtTwy TovTwv ypovos éeTedewWOn Kat peTaBornv 
eu yiyverOa. Kai bn Kal 76 ynivov nbn wav avnroTo yévos, 
Tacas éxadoTns THS Wuyns Tas yevéoets amodedo- 
Kkvias, boa Hv éExaotTy mpoctaxbév TocadTa eis yHv 
oméppata’ wreaovons, then God left the helm. God had 
told® the souls that they must be sown into their allotted instru- 
ments of time before they were born as men, and He soweth not 
in vain, Full many a time the seed bore fruit in the children 
of the earth, and sun, and moon, as their hoary locks grew black 
and manhood faded into infancy and fell asleep’. 


142k. 8 Polit. 272 p—r. 

2 Polit. 272k. 7 i.e, sowings. 

8 428 foll. 8 Tim. 41 £. 

4 Tim. 42D. 9 Ovgcxoy 5 ws brvy Sedunuévo as 


5 Plato wavAlfe, or Paul wrAarwrifes Hesiod says. See also Symp. 1904 jv 


in 1 Cor. 15. 35 ff.: compare Eusebius 
Pr, Ev. x1 28.17 ff., and August. Civ. 
Dei vur 9 ff. 


d¢ dca radra rpla ra yévn Kal roaira, 
Sri 7d pev Appev Hv rod HAlov Thy apxnv 
Exyovov, Td Se OFAU THs yijs, Td Se duo- 


< 
«‘* @c¢ 
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Fully to discuss all the passages in the Timaeus which ex- 
plain or are explained by the myth of the Politicus would lead 
us too far, but it is necessary to mention a few more points, 
The well-known cruz in 36 c—D resolves itself at once, if we 
take the Politicus as I take it. In creating the world God 
makes the circle of the same to revolve from left to right, that 
is from west to east, whereas now it revolves from east to west. 
The simple explanation is that the world was created before the 
avaxvKAdnois, which reversed the revolutions of the same like 
every other revolution human and divine. If I am right in this, 
it is a signal instance of the necessity for expounding one dia- 


logue of Plato by another’. 


tépwy peréxov tis cedhvns Srt xal 7 
cedivn dudorépwv pweréxer* mepipeph Se 
5} qv Kal adra xal 4 ropela abrav da 7d 
Tots yovetowy dpota evar. There is per- 
haps the merest hint of this wep- 
gpephs wopela in Tim, 44D—E Ww’ ody wh 
Kudevdotmevov ént vis by te xal 
Bd0n ravrodara éxotons dmopot xr. 

1 In the De Caelo 1 2, Aristotle 
argues that the Universe being éuyv- 
xos must not only have a right and 
left of its own, as the Pythagoreans 
believed, but also an up and down, a 
front and a back (dvw cal xarw, &p- 
wpocbev xal SricGev): we may con- 
ceive, he says, of the right and left of 
a sphere, by regarding the sphere as 
put round something which has a 
right and left of its own (as for ex- 
ample a human being). Further, 
Aristotle holds that the right is the side 
from which movement begins: defor 
yap éxdorov dAéyouey, S0ev h dpxh rijs 
xaTa romov Kuwhoews: see also de Incess. 
Anim. ch. 4), and also that the right 
of the Universe is the east. In order 
then to explain why the Universe re- 
volves from its own right round again 
to its own right, he is compelled to 
assert that the South pole is 75 dvw, 
and the North pole 7d xdrw, that in 
fact (as we should express it) the 


Universe stands on its head. If Plato 
had held that the Universe has a right 
and left of its own, then this passage 
of the Timaeus might possibly refer to 
the present movement of the Universe 
(conceived as standing on its feet) 
from its own left round again to its 
own left, but it is certain that he did 
not (see Tim. 62c ff.), but meant by 
‘‘motion to the right”? simply motion 
to the right of the spectator. And if 
in the face of his own definition (Laws 
vi 760p) of right as ‘towards the 
east,” Plato could use the words ém 
defid here in the sense of ‘towards 
the west,’ he is nothing but a framer 
of riddles, and poor at that. Neither 
Martin (Vol. 1 p. 42), nor Béckh 
(Uber das kosmische System des Platon, 
p. 29) offer any explanation worth 
considering: but Bodckh at least re- 
cognises the difficulty. The words 
mean “toward the east,’’ and refer to 
the motion of the Universe before God 
left the helm: compare the story about 
the change in the direction of the sun 
in the time of Atreus, at the beginning 
of the myth in the Politicus (269 a): 
To mwepl ris peraBorns Siceds Te Kal 
dvaro\ns hAlou Kal rév dA\wy dotpwr, 
ws dpa 50ev pew avarérAder vdy, els 
Toliroyv rére Tov rérov edveTO, avé- 
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Again: in the Politicus we hear of the convulsions which 
accompany the commencement of the backward movement of 
the heavens, when our present cycle came into existence. Now 
the circle of the same exists not only in the world-soul, but 
also in the soul which God had already made for human 
creatures’: reverse the motion in the one, and it is reversed 
in the other. The moment of the reversal in the soul which 
is to belong to man, is precisely the moment when that soul 
is enclosed in a human body : and the convulsions which happen 
at this moment are in the Timaeus described in language which 
recalls the words of the Poltticus. 

The shock of the rebounding Universe is thus described *: 
6 Sé peractpedopevos xal EvpBdadrdXrwv, apyjs te Kal TedeuTIS 
évavtiay opunv oppnbeis, setcpov Todvy éy EavT@ TroLwY, 
GdAnyv ad dOopavy Cow travtoiwy arespyacato. Of the souls 
we read®: eis trotauov évdeOeicas modvv oT éxpatovy ovT 
éxparovvto, Bia 8 édpépovto cal &pepov: sensations ev T@ 
mwapovrTt WAcioTHy Kal peyloTny Trapeyouevat Kivnow, peTa TOD 
péovros évdereyas GyeTov Kivotcat Kal ofddpa celovaat Tas 
THS puyns wepiodous, THY péev TavTOD TavTdwacty éTé- 
Snoav évavtla avty péovoat nal érécyov adpyovoav Kat 
iovoav, thv 8 av Oarépov dStéceroav—(the revolution of the 
same must needs be checked before tt will turn back). While the 
commotion lasts, ravtév te kai Oarepov Tov Tavaytia TaY adn- 
Oav mpocayopevovoa vevdeis nal dvdntou yeyovacw (sc. at 
meptpopai)*, and the revolutions think themselves victorious 


Terre 0’ éx rob évaytiov, rére 5é 57 «= nomy, pp. 69, 133. The airy way 


papruphoas dpa 6 Oeds ‘Arpet weréBadev 
aur) éxl rd viv oxnua. In the Electra 
726 ff. (quoted by Campbell) Euripides 
alludes to the same story in a way 
which shews that it was interpreted 
by some as the mythical expression 
of an actual permanent change in the 
movement of the heavens: see also 
Orestes 1101 ff. S0ev Epis 76 Te wWrepwrdy 
GNlov peréBaev dpya—énxrarbpov Te 
Spounua Iedecddos els dddv dANay Zeds 
peraBddd\e, and compare Hdt. m 142, 
and Sir G. C. Lewis’s Ancient Astro- 


A. 


in which the myth of the Politicus is 
so frequently said to be ‘‘ not serious” 
(see Zeller? 11 1, pp. 668 and 685), 
before even an attempt has been made 
to interpret it, is unworthy of modern 
scholarship: the ancients were more 
wise, and some of them (to judge from 
Proclus in Tim. 88p ff.) appear to 
have taken the right view. 

1 Tim. 41 p ff.: cf. 340 ff. 

2 Polit. 273 a, 

3 Tim. 43 4 ff. 

4 44a, 
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when they are beaten (kpatovuevas xpareiv Soxovcr). This is 
why a soul avous yiyverat TO wpatov, when it is imprisoned in 
a mortal body. 

Now observe what happens when the waves abate. The 
Universe, says Plato’, mpoeAOovtos ixavod ypdvov, OopyBwv te 
Kal Tapayns On TWavdpevos Kal TaY cEercpav, yadrnvns ére- 
AaBopevos eis Te TOV ciwOdra Spdpov Tov éavTov Kata- 
Koo Lovpevos Het, i.e. the Universe begins to go back the way it 
came. Of the soul in man it is said: Gray Se ro THs avéns nat 
tTpopys EXattov erin pevpa, TaALy Sé at Tepiodor NapBave- 
evar yarnvyns tiv éautov 6dov tact Kat Kkafiotévrat 
wadXrov émriovtTos TOD ypovov, TOTE dn pds TO KaTAa pvc 
iovtay oyna éExdotoy Tov KUKAwY ai Tepipopal KaTevOvYVO- 
pevat, T6 Te Odtepov Kal TO TavTOY Tpocayopevouvcas Kat opOor, 
Eudpova tov éyovtTa avtas yiyvopevoy atroreXovow"®: when the 
‘periods’ becoming calm begin to go back the way they came, 
then the revolutions of the respective circles being forced into 
the form (not the reality) of that which goes its natural way, 
straightly name the Other and the Same and put their possessor 
on the road to reason®. 


1 Polit. 2784. bring in the theory of the Politicus ; 


2 Tim. 44 8B. 

3 The parallel with the Politicus 
seems to me to make it probable that 
wa\wv means ‘backwards.’ Ast is per- 
fectly right in saying that wdéd\w in 
Plato is ‘‘retro (cum vv. eundi et 
ducendi est redire, reducere)”; and 
for an ‘‘again,” in which there is 
nothing of ‘‘backward,” Plato gene- 
rally uses ad&s. But some may think 
that wdéd\w goes with AauBavduera, as 
I think Archer-Hind must have taken 
it, though he does not translate the 
word: ‘‘and the revolutions calming 
down go their way and become settled 
as time goes on.” I do not think 
this is right: but esto. If it is while 
they are getting calm a second time 
that the periods go their way, when 
did they get calm a first time? There 
is no possible answer which does not 


for the emphatic position of wd\w 
seems to exclude the possibility of 
connecting it only with yadjv7s in the 
sense of “ becoming calm again” sec. 
just as they were calm before the shock. 
But even if rdé\w did mean ‘‘again” 
and not “backwards,” my argument 
would not be affected: for the words 
of the Timaeus clearly denote the 
same motion as the words in the Poli- 
ticus, that is, the backward movement. 
The emphasis on ocxnua, the care- 
fully selected expression ré re O&repor 
kai To Tabrév mpocaryopevovoat Kar’ dpbdy, 
which by no means implies that the 
soul’s circles themselves revolve accord- 
ing to nature, only confirm my view. 
I know that Archer-Hind’s translation 
‘‘the orbits are reduced to the form 
that belongs to the several circles in 
their natural motion” differs toto caelo 
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The subsequent history of the Universe is parallel to that 
of man, but there is a difference. The Universe goes from 
good to bad, and from bad to worse: so therefore does the race 
of man. This is the aitiov of the degeneration of the ideal. 
state—gnol ydp aitiov elvar TO wn pévery pnOEev adr Ev TiVE 
mepioom ywetaRadXev’. Be our archons never so perfect, the 
_ ageing world will make their state decay. But, as for the 
individual, it rests with him, or rather with his educators, what 
his fate shall be: dv pév ovv 8%) wal EvveriNapBavyntat tis 
opOn tpody maiWevcews, OAOKANPOS VyIs TE TaVTEA@s, THY 
peyloTny atropuyev vocov, yiyverat, xatapernoas 5é, yorny 
rob Biov SiatropevOels Cwnv, aterns Kat avontos eis” Atdou adwv 
_€pxerac*, Vain though the aspiration be, while he is yet alive, 
let him aspire tas zrepi thy yéveow ev TH xepary SvepOappévas 
nay qWeptodous éEopOobvra Sia TO KatapavOavey tas Tod 
TWavtTos dppovias te Kal wepipopds T@ KaTavoovpév@ TO 
katavoovyv é£omot@oat Kata THY apyaiav gdvou.v*: let 
him seek to bring the movements of the Same and Other 
to their original direction. So when the “strong deliv’ress” 
comes and he knows Death, “the sacred knowledge of Death,” 
whom he has wooed so long, he “returns into his dwelling- 
place within his kindred star‘*,” and in due time, “unless 
God has set his lines in other places’,” learns what he had 
learnt before, that “to grow old in Heaven is to grow young.” 

Thus it is that the myth in the Politicus carries us to the 
very roots of Plato’s philosophy. It is essential to understand 
it, if we would understand the full meaning of the Number. 
Aristotle himself connected the two, as I shall now proceed 
to shew. 

In the passage to which I have already frequently referred’®, 
occur these words’: xal dua ye trod ypovov, du’ bv Aéyet TravTa 


from mine, but apart from the fact 3 Tim. 90D. 

that this is inconsistent with the Poli- * Tim, 42 8B. 

ticus, it can only be got out of the 5 Polit. 271c. 

Greek, I think, by doing violence to 8 Pol. v 12. 1316* 1ff. 


the language. 7 I take Bekker’s text, changing only 
1 Arist, Pol. v 12. 1316* 4. (with Susemihl) re into ye: but I think 
2 Tim, 448. that rod xpévov should be rev xpédvov or 


5.—2 
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petaBarreap, kal Ta py dua apEapeva yiverOat aya peraBanrret, 
olov ¢«¢ th mpotépa nmépa éyévero THs TpomHs, Gua dpa 
peraRarre. “And by means of the time, by reason of which 
he says that all things change, those things also which did not 
begin to be born at the same time are changed at the same 
time, for example if a thing has been born the day before the 
turning, it consequently changes at the same time (sc. as 
something born at a different time from it).” The words are a 
criticism of the aitiov petaBorgns assigned by Plato in the 
Nuptial Number, not of the Avovs or process of dissolution— 
Plato’s account of which Aristotle in fact commends. Now 
Plato’s aitcov weraBorns may be regarded as the number which 
is the measure of our present cycle: this therefore is what 
is meant by 6 ypdvos, de dv Aéyes wmdvta petaRarrdew. 
Aristotle’s objection then amounts to this. In that case a 
thing born one day before the end of the cycle changes at the 
same time as a thing born, say, on the day when the cycle 
began: but if you hold that the zrepiodos of the whole is the 
cause of change, it should be fulfilled for each individual thing 
before it can cause that thing to be changed: so that if you 
call the aepiodos say 36000 years, a thing born in the year 1 
will be changed in the year 36000, while another born in 2 will 
be changed in 36001 and so on. In brief, Aristotle argues that 
change cannot be explained by the theory that the world will 
be changed at the end of a certain cycle: for he himself 
believed in the non-generation of the Universe, and continually 
attacked Plato for saying that it was generated*, The tpozy 


else (more probably) &’ 8» be changed 
to dv ov (with Spengel). This however 
does not affect my argument. 

1 rofro péev ody avTd Aéywv tows ov 
kaxis (évdéxerat yap elval rivas obs rat- 
SevOjvar Kal yevéoOat crovdalous dydpas 
ddvvarov). 

2 De Caelo110. The words of Aris- 
totle in this passage, whether they were 
intended to refer to Plato or not, ex- 
press in a single sentence Plato’s 
statements on the generation of the 
world (2808 11ff.) 7d & évadddt ov- 


viordvat Kal diadvew obdév addoibrepor 
wove éoriv 4 7d KaTacKevdfery avroy 
Gldtov wév adrAa weTaBdddovra THY pLop- 
giv, womrep elris éx wacdds dvdpa 
yivduevov cal €& avdpds watda dre 
bev Pbelper Oat ore 5 elva ofocro. Com- 
pare Politicus 270 £, 2738. Plato's 
view is put briefly and emphatically 
by himself in the Timaeus 31 8B els 
dde povoyevhs obpavds yeyovuws éorl re 
kal &r’ éorat i.e. this universe, one and 
only-begotten, has been born and shall 
be born hereafter. Compare page 58, 


~ oe RR eee, 


aw eee ee ee 
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in Aristotle is the tpomn of Politicus 270 D bray 4 rhs viv 
xkabeortnkulas évaytia yiyvntat TpoTn. 

We have now shewn that the period during which God 
accompanies the Universe in the Poltticus is the period during 
which the Universe is being fashioned, and thereby justified our 
identification of this period with the mepiodos of the Oeiov yev- 
yntov. Let us now determine the duration of that zeplodos. 
That the forward movement of the Universe was conceived by 
Plato to last for the same period of time as the backward move- 
ment, is certain; for the march of the Universe being regarded 
as progression and retrogression along one and the same circle, 
the forward revolution has to traverse the same space as the 
reverse, and nothing is said of any difference in the speed of the 
two revolutions’. In other words, the creation of the Universe 
is completed in (so to speak) one revolution of a great circle: in 
the other it travels on to dissolution. We have thus confirmed 
the result which we reached on p. 48, where we inferred that the 
making of the World lasts as long as its unmaking, by inter- 
preting the réXevos aptOucs of the Timaeus as the same number 
with the réAevos apsOuos of the Republic. Lach is in a certain 
sense a Great Year: the sum of the two we may call the 
Greatest Year—the cycle which sees the Universe begun, com- 
pleted, and ended. Each is one ‘journey round’ or zrepiodos, 
and it is therefore with perfect justice that Plato uses this word 
to denote the time which it takes to fashion the Divine Creature. 

The srepiodos of the Oeiov yevyntév is thus identical 
with the Great Year. Let us now see how Plato defines its 
duration in days. Plato builds up the number of the Macro- 
cosm from the number which expresses the gestation of the 
Microcosm, Man. Taking the sum of the 3 numbers, 3,.4, 5, 
the sides of the Pythagorean triangle, he multiplies them by 
the hypotenuse 5, and raises the product to the power denoted 
by 4, which is the number of the remaining side of the triangle. 
The sepiodos of the Oetov yevvnréy is therefore produced by 


1 In 2714 we find wrepigopd applied 
to the forward movement: and in 


circle. The plural weploda in 269c 
and in 2704 does not refer to the 


273 E meplodos is said of the backward. 
The life of the Universe is thus pic- 
tured as the revolution of a single 


cycles of the Great Year, but merely 
to the revolutions of the world on its 
own axis. 
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manipulating the numbers of this magical figure, just like the 
period of man’s gestation, viz. 3°+ 4°+ 5°. [(8+44+ 5) x 5]* yields 
12,960,000, which is the revolution “measured by the circle of 
the same’” 1.e. expressed in days. The life of a child in the 
womb was also defined in days. 

The number 12,960,000 will assume two harmonies, one of 
which is 3600%, the other 4800 x 2700. What are these two 
appoviat? What but the dppovia of the World’s life, and the 
dppovia of her creation? The latter is sung by the Sirens® as 
their spheres roll onward, its volume swelling till the day 
when man is born: 

“From harmony, from heavenly harmony 

This universal frame began : 

From harmony to harmony 

Through all the compass of the notes it ran, 

The diapason closing full in man.” 
The former is the harmony sung while the spheres roll back, 
waxing feebler and more feeble till God’s organ*® answers to His 
touch again‘. 

The two harmonies will repay a closer study. Let us begin 
with the first. We know from the Laws’ that Plato counted 
360 ‘days’ in the year: the Great Year which is 3600* or 
(860 x 10)’ = 360° x 10° days, is therefore the square of the 
number of days in the ordinary year multiplied by the square of 


1 Tim. 39D, cf. 39 B. 

2 Compare Rep. x 6178 émt 62 rév 
kikdwy adrod avwhev ed’ éxdorouv BeBn- 
Kévat Deipynva ocupmwepipepomernv, puvay 
plav leioav, &va rovov* éx macdy be éxrw 
ovcwv play appovlav Euppwveiy. 

3 «*Dorylaus scripsit esse mundum 
organum Dei.” Cens, x11. 

4 Cf. Polit. 2738. This is the full 
and only adequate meaning of appovla 
in this passage. It has been shewn 
that the Nuptial Number as a whole 
is to be interpreted from the myth 
in the Politicus, and it is only by 
the forward and backward revolutions 
that we can explain why the harmony 
is said to be twofold. The mathe- 


matical meaning has been explained 
on pp. 20, 21. 

5 v1 7588. The number of Senators 
in the Laws is 360: these are to be 
divided into 12 sections of 30 each, 
and each section is to administer the 
state for one month. The number 
60 with its multiples and divisors is 
the dominant number throughout the 
Laws. 360 ‘days’ is of course only an 
ideal division of the year: see page 73. 
Plato recognises (with Philolaus) 364} 
days in Rep. 1x 587 ©, where he makes 
out that the king is 729 times happier 
than the tyrant, meaning that he is 
happier every day and every night of 
his life (cf. 588 a). 
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the Pythagorean perfect number 10. We are now able to express 
the period in years: it is 12969900 — 36000 years. Further, 
3600* is 360*x 100. Now we know from the Republic’ that 
Plato reckoned the duration of human life as 100 years, ice. 
100 x 360 = 36000 days. It follows that the Oeiov yevynrov 
lives one year for every day in the life of the advOpameov 
yevynrov’®. 

In the second harmony the number 100 predominates again. 
It is “of 100 squares of the rational diameter of 5, minus one 
each, and of 100 cubes of 3.” Now 4800 x 2700 = (480 x 10) x 
(270 x 10) =(480 x 270) x 10%, 270 is the Pythagorean period 
of gestation for a nine months’ child, and 480, which = 210 + 270, 
is the sum of the periods of gestation for children born after 
seven and after nine months®. The period of gestation for the 
Universe may therefore be denoted by a rectangle whose sides 
are respectively the longer period and the sum of the two 
periods in the race of man, after it has been multiplied by 
the square of the Pythagorean perfect number 10. As the 
Universe is a ‘magnus homo, and man a ‘brevis mundus‘, it 


1x 6158. Sir James Crichton- 
Browne in an address on old age (see 
the Times of Oct. 2, 1891), recently 
said that ‘he thought it a good work- 
ing hypothesis that the natural life of 
man was 100, and that in so far as it 
fell short of that, it was ‘curtailed of 
fair proportion.’ He would especially 
exhort medical students to start with 
a resolution that they would not be 
content with a duration of life shorter 
than that either for themselves or for 
their patients.” 

2 That it was the custom to follow 
up discussions de die natali by treat- 
ing of the epochs and duration of 
human life, may be seen from Cens. 
xiv and Macrob. Somn. Scip. 1 6. 
65—75. 

3 That Plato has previously reckoned 
the gestation of a seven months’ child 
at 216 (and therefore, by implication, 


that of a nine months’ child at 276) 
need not, I think, create a difficulty. 
He is dealing here with round num- 
bers, solely with a view to arrive at 
the period of the World’s gestation: 
and Aristides Quintilianus, in the 
passage where he is alluding to the 
Platonic number, recognises that 210 
days is the period for a seven months’ 
child, explaining the number 216 
(the sum of the sides of the triangle 
after they are cubed), as 210+ the 
number which denotes marriage, viz. 6. 
Cf. also Theolog. Arithm., p. 40 (Ast), 
Cens. xr and Macrob. Somn. Scip. 
1 6. 15—16. Tannery (Rev. Phil. 1 
p. 179 note) agrees with me in think- 
ing that in 2700 there is a reference 
to the nine months’ gestation. 

4 Macrob. Somn. Scip. 1112.11. The 
same expression is used by Philo: see 
Zeller® 111 2, p. 397. 
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is reasonable that the times which regulate the birth of children 
should also determine the creation of the Universe. 

It will be seen that I take the first harmony to represent 
the backward revolution of the Universe, i.e. our present cycle, 
and the second as expressing the revolution forward, or, in 
other words, the zrepiodos of the Oeiov yervnrov—the making of 
the world. 


Section 7. The number 36000. 


We have thus seen that the Universe endures for 36000 
years, which is likewise the period of its incubation. Before 
we proceed to explain dpsOucs yewperpixds, TotovTou KUpLos, 
apewwovwv TE Kal yetpovwy yevéoewr, let us briefly explain the 
system upon which Plato’s reckoning 1s based. 

The number 36000 rests upon the Babylonian sexagesimal 
system’, which made 60 the unit, and multiplied it by the 
factors of itself. This mode of reckoning, which to the present 
day divides our hour into 60 minutes, and our minute into 
60 seconds, was widely spread in very early times, and there 
are traces of it as far west as Italy. It survived in the Latin 
use of sescents for an indefinitely large number, and in the 
period of 6000 years, which was the duration of a dynasty of 
Etruscan gods. Among the Greeks we find traces of the 
sexagesimal system as a measure of time as early as Hesiod? 
and Cleobulus’, and Herodotus expressly tells us that the 
Greeks ‘borrowed from the Babylonians the division of the day 
into 12 parts‘. It is therefore hardly necessary to suppose that 
Plato borrowed his reckoning directly from the Babylonians, 
even although, if Berosus may be trusted, 36000 years was 


1 Cf. Hultsch, p. 51. Full infor- 
mation on this system will be found in 
Brandis, Das Miinz- Mass- und Ge- 
wichtswesen in Vorderasien, pp. 7—21, 
and in Cantor, Gesch. der Math., pp. 
67—94. 

2 Works and Days 562, 764 et al. 
I do not of course deny that there 
must even in Hesiod’s time have been 
some way of making this division cor- 


respond with the solar year. See 
Ideler, Handbuch der Chronologie 1 p. 
257 ff., for more evidence on the 
subject. 

3 If the epigram quoted on p. 56 is 
genuine. 

4 Hdt. 11109. It would appear that 
for astronomical purposes the Baby- 
lonians divided the day into 60 parts: 
see Cantor, p. 82. 
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actually the duration of a Babylonian cycle’, What it is of 
importance to note is, that the sexagesimal system was very 
commonly used in calculating long periods of time, from the 
notion that the year could be divided into 360 equal parts 
corresponding to the 360 degrees of the circle yearly traversed 
by the sun*. Thus among the Indians 360 years was ‘a year 
of the gods,’ 3600 a ‘cycle of Brihaspati,’ 216000 a ‘cycle of 
Prajapati, 4,320,000 an ‘age of the gods,’ and the ‘kalpa’ 1000 
‘ages of the gods’ or one ‘day of Brahma, while twice this 
number, or 8,640,000,000 years was ‘a day and a night of 
Brahma’,’ 

Let us now see how the number 36000 is connected with 
other Greek cycles, and with other indications in Plato of the 
cycle in which he believed. 

It does not appear that Anaximander, Anaximenes, Diogenes 
of Apollonia, or Anaxagoras defined the period during which the 
world endures, although they held the Universe to be d@aprtos*. 

According to Stobaeus*® the Great Year of Heraclitus was 
18000 years, that is, one half of Plato’s. Schuster’s conjecture’, 
that the time from one éxmvpwous to another was reckoned by 
Heraclitus at 36000 years, 18000 being the 6d0s xarw, and 
18000 the odds ava, is thoroughly in harmony with the whole 


tone of Heraclitus’ philosophy, and brings Heraclitus very near 
to Plato’. 


1TI take this from Brandis, Das 
Miinz- etc.,p.11. Compare Sir G. C. 
Lewis’s Ancient Astronomy, p. 400 ff. 


nBwovrwy (Plut. de def. Or. 415c) by 
taking 400 years as the life of the 
kopwvn, and thus assigns 43,200 


The Greek and Egyptian cycle of 36525 
years (ibid. pp. 282, 389) is reached by 
a similar calculation, viz. by multi- 
plying the number of days in the year 
(taken as 3653) by 100. Lewis’s ex- 
cellent and learned work is a mine of 
information (see p. 256-ff.) on the part 
played by the numbers 60 and 360 in 
the astronomical reckonings of the 
ancients. 

2 Martin, Rev. Archéol. x111 p. 287 ff. 

3 Martin, p. 286. Martin interprets 
the verses of Hesiod beginning évvéa 
row {wee yeveds ANaxépuga Kkopwvyn avdpdv 


(=3600 x12) years to the phoenix, 
whose appearance was generally sup- 
posed to herald some kind of new 
era, and 432,000 years to the nymphs. 
432,000 years was according to the 
Chaldaeans the period from the crea- 
tion to the deluge. 

4 Stob. 1 417: cf. Zeller 1 pp, 213, 
230, 247. 

5 1 264. Cens. xviir 11 assigns 10800 
(=30 x 360) years to Heraclitus’ cycle. 

6 Zeller4 1 640 note 2. 

7 The 650s xarw leads to the forma- 
tion of the world, and the 650s avyw 
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The nearest approach to the doctrine of a Great Year in 
Empedocles is the theory that the wicked daiwoves are con- 
demned “to wander away from the blessed for thrice ten 
thousand seasons’.” Zeller rightly observes that this in no 
way determines the duration of the world, since the daipoves 
must have lived before the beginning of their wanderings and 
will live after they are done. 

A comparison with the Great Year of Philolaus will not 
yield any satisfactory result, because, as we know from Cen- 
sorinus’, he counted 3644 days in the year. We can only say 
that had he counted 360 days in the year, then according to the 
method of reckoning which he employs, his great year would 
have been 59 x 360 = 21240 years, which is 569, of Plato’s cycle 
—and Philolaus (as well as Oenopides) recognised a smaller 
cycle of 59 years’. 

Aristotle is hostile to the idea of a Great Year, and the only 
passage which could possibly be otherwise construed is in the 
first book of the Meteorologica 14 p. 352° 28 ff.*; but the most 
that can be made out of his words is an assertion of the 
periodical recurrence of partial floods. 

Of the later physicists, it is enough to mention the Stoics, 
whose great year was 365 x 18000 years, ie. 285 times the 
great year of Plato, and the astronomer Ptolemy, whose great 
cycle, like Plato's, was 36000 years’. 


to its dissolution. It is the same way, 
now up, now down. Just so (in the 
Politicus) the meplodos is the same, 
now forward, and now backward. The 
parallel is so exact that one might 
feel inclined to hold that Plato him- 
self regarded the whole period of the 
Universe as 36000, falling into two 
halves: but this will not account for 
the dvo0 dpuovia, 3600? and 4800 x 2700, 
and lands us in many other difficulties. 

1 Mullach 1 p. 1: cf. Zeller‘ 1 p. 
706. 

2 Ch. xrx. See also Tannery Rev. 
Phil. x1 p. 213 ff. 

3 Cens. xviii 8: cf. Stob. 1 264. 

4 This explains the remark of Cen- 


sorinus in Ch. xvmr 11, as Usener has 
pointed out (Rhein. Mus. xxvii p. 
392 ff.). 

5 See Hultsch, p. 57: ‘ Vielleicht 
kniipfte der grosse Astronom an die 
oben ermittelte geometrische Zahl 
Platons an, deren Betrag ihm wohl 
bekannt sein konnte.” In Barocius’ 
Cosmographia 1 p. 6 (Venetiis, 1598) 
I find these words said of the move- 
ment of the ninth heavens: qui pro- 
fecto motus complet unam perfectam 
revolutionem spatio 36000 annorum 
iuxta Ptolemaei opinionem; iuxta au- 
tem Albategnii, spatio 23760 annorum; 
iuxta vero Alphonsi, et quorundam 
aliorum sententiam, 49000 annorum; 


sab. oe 
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It will be seen that Plato’s Great Year was arrived at in 
the same way as that of many of the other Greek philosophers. 

Nor is there in the whole compass of his works a single 
note which is not in unison with it. True it is that in the 
Phaedrus* the cycle of transmigrations (including periods for 
punishment and reward) for a human soul is fixed at 10000 
years*, but as the soul selects a new body only every 1000 
years*, let her clothe herself in body as often as she will, she 
can do so but 36 times before the cycle closes. And even 
supposing the philosophic soul, which is winged after three 
incarnations, or 3000 years*, chose still to die the death that 
others may live, for her too there is rest, after 36 lives have 
been spent in the service of mankind. But these are they who 
dvev cwpdtov tdor to Tapamay eis Tov érevra ypovov, Kat eis 
oiknoets Tb TOUTWY KaAXoUS adixvodVTal, as ovTE padvov 
dyAG@oat oUTE 6 Ypovos ixavos év TH WapovTe’. 


Section 8. Conclusion. 


The sum of the two harmonies, counted in days, is 


(3600*) + (4800 x 2700). This 


quod utique (i.e, whatever its duration 
is) temporis spatium vocant magnum 
Platonicum annum. This is an in- 
teresting confirmation of Hultsch’s 
conjecture, as well as of the present 
discussion : but a still more convincing 
proof is furnished by the Sphaera of 
Johannes de Sacro-Bosco (ed. Burgers- 
dicius, 1639) p. 12: orbis nonus cente- 
nis quibusque annis juxta Ptolemaeum 


unum gradum proprio motu confi- 


cit, totamque periodum peragit annis 
36000 (quod spatium magnus annus 
appellari solet, aut annus Platonicus), 
subiectasque sphaeras una secum cir- 
cumducit. The work from which this 
is quoted was a regular text-book of 
Astronomy till the Copernican theory 
prevailed over the Ptolemaic: and 
36000 years could hardly have come 
to be called the annus Platonicus in a 


3g apsOpos®, f 
is a yewperptxcs apsOuds®, for 


text-book of Ptolemaic Astronomy un- 
less Ptolemy or some of his prede- 
cessors or commentators had under- 
stood the Nuptial Number, for there 
is no other passage in Plato which 
gives the duration of the Great Year. 

1 248 ff. I reserve for another oc- 
casion a full discussion of the con- 
nexion between the cycles of the Phae- 
drus and the Great Year of Plato. 

2 Apparently 11000 according to 
Rep. x 615 a—s. 

8 Phaedr, 249 B. 

4 Phaedr. 249 a. 

5 Phaed. 114 ¢. 

6 See note 1 on p. 20. It is worth 
while to remember that the yewpe- 
Tpixh pecdrns was the symbol of ev- 
voula, among the Pythagoreans and 
Platonists: see Proclus in Tim. 238. 
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2700 : 3600 :: 3600 ; 4800 ie. 9: 12::12:16. But we have 
not yet sounded the full depth of meaning in the word yew- 
petpixos. It is the climax of the whole—a climax not un- 
worthy of the Muses. The whole number, 25,920,000 days or 
72000 years, is the measure of the Earth—from the day of her 
begetting till the day she issued from the womb, and from the 
hour of her birth till her soul returns to God who gave it. 
For 36000 years she waxes: through 36000 years she wanes’. 

We have now to explain the words rosovrou Kvpios, apes- 
VOVOV TE Kal YELpovwVv yeverewn. 

As elsewhere in the Republic’, Plato ascends but to descend. 
He has risen from the zrepiodos of the human yervnrov to the 
cycle of the Universe: from the cycle of the Universe he now 
descends to that of man. This whole number, measuring the 
entire life of the World from the moment when it begins, to the 
moment when it ends, is, in the fullest sense, the final number, 
of which every other is a part. Of this number Proclus 
says*: éxelvos yap Kat TwY év Tols aTAaVéoL KIWNnTEwDY idiwv Kal 
Tov év Tadow aTAdS Tos év ovpave KivoUpevols ahavas 7 
éudavas, Oelots yéverw % peta Oeovs, Kal Trav év Tois vad 


1 yewpuerpixh in Gorg. 5084 has the 
same twofold meaning: ¢acl 8 ol 
gopol, © KadXixves, kal odpavdy xal 
Yijv wal Oeods kal dv@pwrovs rip 
kowwvlay cuvéxew Krr. ov 5€ poe Soxets 
ov mpocéxew Tov vovv TovTos, Kal Tatra 
sopds wy, dd\Aa AEANGE oe Sri H lodrys 
h yewmerpexh kal év Oeots kal ev av- 
Opwros péya divara, i.e. has great 
power in heaven as well as on earth. 
Cf. Proclus in Bekker’s Scholia, p. 83: 7d 
pev otvy mapdderyya Tov adravra aladvd 
éort, wérpov 5 6 was aldv* wérpov dpa 
kal 6 was xpévos. add’ 6 wey Ths Tov 
vonrou fwhs mérpov, 6 b¢ ris Tovde Tov 
Kdopov Swiys, 6 xpdvos: and in Tim. 
270 © 6 xpbvos perpel Thy BAnV klynow 
kal 7d Tédos adrys émiorpéper mpds Ti 
apxyv 5d Kal 6 dpOuds emrovoudterat 
kal réXevos and ibid. 270F perpet 3’ 
obv 0 dAos xpébvos 6 éyKéomios Thy play 
Swnv rod mayrés and 271 a—s. The 


dpiOuds is in fact rg Bvre yewuerpr- 
xés: compare Rep. vi 5118 ras bro- 
Gécets wowodmevos obK dpxds, GAL TH 
dvre vrodécas (‘‘ad-sumptions”’), ofoy 
émiBdoes Te kal dpuds. 

2 Book vr 511 s—c. 

3 In Tim. 2718. Speaking of the 
difference between the réAeos apiOuss 
of the Timaeus, and the dpiOpds yew- 
perpixds of the Republic, Proclus re- 
marks: rj mpockeladw rots elpnuévors, 
bre rovurov Tov Trédecov apiOpdv éxelvou 
rov év IloNrela pndévros, 8s THv wavrds 
Tov Oelou yevynrou wepthau.Bdaver replodor, 
olnréov Stapdpew, yepixwrepov bvra kal 
pbvuw Tov oxTd wepiddwv, awoxaracra- 
rixév. Then follow the words quoted in 
the text above. Proclus expresses him- 
self a little awkwardly, in that at first 
sight he seems to be comparing, not 
the dprOuds yewperpexds, but the aprOuds 
réxeos Of the Republic with the rédetos 


te . 


7 oo. Seems +. SP os ee ARIEL. 1 Bah ire 


Os al 
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cEANVHY pakpoTropwTépwv 7 BpayuTropwtépwv trepiodwy hopav 
Te nal addopiay éoti tepidnmTixos’ S10 Kal Tod avOpweiov 
yévous THS Teptodou KUpLos éotuv. Seeing therefore that the 
cycle of the Universe comprehends the cycles of all her children, 
when she has run her course, so likewise have they. It is in 
this sense that the number 36000, which measures a single 
mepiooos of the World, is the cause of change: and the remark 
of Aristotle’, that the ypodvos, dv’ dv Aéyet (sc. INatwv) ravra 
peraBadrewv, is no specific cause of the degeneration of the 
ideal state in particular, is most just. Only for an Ideal City 
there can be no cause of change within itself: nothing but the 
growing age of Heaven can shake it. 

Thus the number 36000 expresses the avdyxn that compels 
our city to decline, but why is the apsOuos yewperpixds, 72000 
years, KUplos apervovev Te Kal yetpovwy yevéeoewv ? The reason 
is this. If children are begotten at times which correspond— 
s1 parva licet componere magnis—to the times when the Uni- 
verse was begotten, yevéoess will be duetvoves ; if at other times, 
veipoves. Now at what times isthe Universe begotten? At the 
beginning of every 72000 years. How was this number reached ? 
By building it up from the wv@unv of the number 216, which 
expresses in days the vrepiodos of a human creature. Here, as 
throughout his entire philosophy, the disciple of Socrates inter- 
prets the Universe from man, but only to turn round and say: 
‘‘ Learn by studying the harmonies and revolutions of the All, 
T@ KaTavoouLéevp TO KaTavoovy éEouotmaar KaTa THY adpyaiay 





apOuos of the Timaeus. But a closer 
scrutiny of his words shews that he 
did not make this mistake. For the 
apiOuds réXevos Of the Republic does not 
‘‘embrace the period rayvroés roi Oelov 
yevynrou,”’ but only Oelov yevyynrot, and 
Proclus goes on to say that the number 
of the Timaeus is smaller than the 
number of the Republic, meaning 
thereby the concluding number, rot 
avOpwrelov yévous rns mepiddou Kvptos 
(=rTovovrou xvptos, dpuewovuv te Kal 
xepovww yevéoewy in Plato), i.e. the 


apiOuos -yewuerpixds, which alone is 
larger—being in fact, as we have seen, 
exactly double either of the two others. 
If Proclus had understood Oefoy yer- 
yyrov aright—“ Divine Creature” and 
not ‘‘ Creature created by the Divine,” 
he would have expressed himself more 
accurately: but even as it is, we can 
see that it is the dpiOucs yewperpixds 
which he interpreted as embracing and 
fulfilling every other weplodos in heaven 
and earth. . 
1 Pol. lc. 
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gvow".” Logically speaking, this is what men call reasoning in 
a circle: but practically it is not. For when man discovers, or 
thinks he discovers, that the conditions which regulate his own 
nature are the laws that rule the whole, he realises, far more 
surely than before, that the conditions of his own nature are 
likewise laws, not to be violated without insult to the harmonies 
of heaven*. The categoric imperative “thou shalt” is derived 
by Plato from the doctrine of man’s unity with Nature. To 
take for example the case which concerns us now, when Plato 
declares that the Laws of Generation for the Universe are 
but the Laws of Generation for man writ large, we recognize 
that we are part and parcel with the Whole, to which in this 
as in every other thing it is our duty to conform. As surely 
as this goodly Universe is begotten once every 72000 years, 
and after a period of incubation represented by multiplying 
the longer period in man into the sum of both the human 
periods and multiplying the product by the square of ten’, 
issues forth a created God, the only-begotten son of the Creator‘, 
so surely are there times and seasons for begetting man: for 
what is man but the Universe epitomized*? And just as the 
moment of the World’s conception is discovered from its period 
of incubation, 36000 years, so the right season for begetting 
children is to be determined from the period of gestation among 
mankind, 216 days, by means of ‘calculation together with 
perception,’ in the way already described °. 

But though our archons are, as far as may be, perfect 
guardians whose calculation errs not, yet shall our state decay. 
Though it was founded upon a rock, and for many ages “the 


1 Tim. 90 v. It is well expressed by Aristotle in his 


2 Heraclitus Frag. 91 rpépovrar yap 
wdvres ol avOpwrrevot voor bard évos TOU 
Oelou* kparée. yap Tooovroy éxdcov é0éAe 
kal éEapxées maou xal weprylverat. 

8 {270 x (210+ 270)} x 10?: seeabove, 
p- 71. 

4 Tim. 318. 

5 This is the fundamental idea of 
Plato’s Anthropology, and indeed of 
all the Greek anthropological inquiries. 


Physics (vir 2. 252> 24 ff.): ef 8° ép 
Spy rovro Suyarov yevér Oa, rl xwrver 7d 
abré cupBnvat Kal Kard 7d way; el yap 
év puxpp Kbopy ylverat, Kal év peyddy. 
See Zeller® 11 2 p. 488 and 11 2 p. 397 
and Stein’s essay on Mikro- und Makro- 
kosmos der Stoa in his Psychologie der 
Stoa 1 pp. 205—214. 
6 On page 51. 
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rains descended, and the floods came, and the winds blew,” and 
beat upon our city, and it fell not, what of the rock meanwhile? 
Slowly but surely it was crumbling into sand. Our ideal city 
degenerated into timocracy, timocracy into oligarchy, oligarchy 
into democracy, democracy into the “last and worst disease of 
cities tyranny’,” because the race of man degenerates as the 
World grows old and weary of child-bearing : 

Tristis item vetulae vitis sator atque vietae 

temporis incusat momen caelumque fatigat : 

nec tenet omnia paulatim tabescere et ire 

ad capulum spatio aetatis defessa vetusto 2. 

The irresistible strength of avayxn forces the World onward 
to her dissolution in “much fire*,’ and as she moved farther 
from her Maker and forgot Him‘, our Perfect City passed 
away—but not for ever. When the Divine Child dies and is 
born again, there shall descend from the Heaven where she is 
stored °, the perfect Athens*, ever new and ever old, eternal as 
the Universe and man, because for ever she is born to die and 
dies but to be born—‘EAAaddos épesopa, crewal "AOjvar, Sat- 
poviov mroNeOpoy". 

“A brighter Hellas rears its mountains 
From waves serener far ; 
A new Peneus rolls its fountains 
Against the morning-star. 
Where fairer Tempes bloom, there sleep 
Young Cyclads on a sunnier deep. 


Another Athens shall arise, 
And to remoter time 
Bequeath, like sunset to the skies, 
The splendour of its prime; 
And leave, if nought so bright may live, 
All Earth can take or Heaven can give.” 


1 Rep, vii 5440. 5 Rep. rx 592. 

2 Lucretius 11 1171—1174. 6 Tim. 23. Plato’s Ideal City is but 
3 Tim. 22 p. a patriot’s dream of Athens. 

4 Polit. 273 c. * Pind. Frag. Dithyramb. 4. 


JUL 2.3 1924 





